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The Arf zona Cepar tment  of Mineral Resources presents  h e r e i n  
2 r ~ p a r t  3n t h e  c g p p e r  i n d u e t r y .  T h i ~  r e p o r t  6 i s c u s s e s  t h e  
economic c o n d i t i $ - m s  t h a t  p r e v a i l e d  d u r i n g  1975 and 19'76 and 
e p e c i f  f cral ly  p r a f i l e e  Arizana ' e  coppe r  prad u c t f o n  d u r i n g  
t h i s  p e r a l a d ,  A s h a r t  resume o f  t h e  a p e r a t i o n a l  highlfghta 
r e p o r t e d  by i n d i v i d u a l  d eve lope r s  and p r o d u c e r s  in t h e  
s t a t e  is a l so  g iven .  

The e t a t ; i e t i c a l  t a b l e e  i n  t h f a  r e p o r t  i nc lude  var iaus  pro- 
d u c t l o n  and employment f i g u r e s  t h r a u g h  1976. I n  a d d i t i o n ,  
t he  t a b l e s  a r e  expanded w i t h  h i s t o r i c a l  csmpilations of  l each-  
copper a s  a percentage of  p r i m a r y  p r o d u c t i o n ,  average g r a d e  
o f  ore p r o d u c e d ,  reccrveries, s t r i p p i n g  r a t i o s ,  and designed 
copper  c!apaefty.  A t a b l e  and l aca tLon  map af copper  reserves 
in Arizona i s  a l s o  p r o v i d e d .  It i e  haped t h a t  t h e  information 
i e  u s e f u l  t a  t h e  reader and a s i n c e r e  reques t  1 s  extended 
far any c s r r e c t i o n s  o r  sugges t ions  deemed nece s sa ry  f o r  t h e  
accuracy o r  c ~ r n p l e t e n e a e  of t h i s  r e p o r t ,  

The Cepar tment  maintains an ex tenaf  ve l i b r a r y  o f  f nformat lon 
concerning t h e  copper  TnOt~stry, i n c l u d i n g  e a r l i e r  e d i t l a n e  
af r e p o r t s  s fmi lar  to this one. Another copper  r e p a r t ,  w l t h  
c ~ ~ r n p i l a t ; i 3 n s  thr :>ugh 1977, w i l l  be i s s u e d  in e a r l y  1979. 
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ECONOMIC CONCITXONS IN 1975 A N C  '1376 

The r e c e s s i o n  of 1975 i n f l i c t e d  a g r e a t  blow t o  t h e  c o p p e r  
i n d u s t r y .  I n  the Uni t ed  S t a t e s ,  demand f o r  copper was down 
31% from 1974 and 38% from 1973. As demand d ropped  s a  d i d  
p r i c e e ,  

As 1995 opened the  U. S. producer  py%ce was 684 p e r  pound of 
copper .  At the end of January Asarco l e d  a general  r e d u c t i o n  
t o  63. Another cu t  t o  60$ p e r  pound was i n s t i t u t e d  by  
Asarco and P h e l p s  Dodge i n  June;  o t h e r  U. S .  producers  refused 
to lower t h e i r  p r i c e .  By l a t e  J u l y ,  t h e  market was s l i g h t l y  
h i g h e r  a g a i n  and Asarco and Phe lps  Oodge r e Jo ined  t h e  o t h e r  
producers  a t  63& where t h e  p r i c e  remained through t h e  end of 
the  year ,  

Although c u r t a i l m e n t s  of  mine produc t ion  were i n i t i a t e d  a t  
many p r o p e r t f  e s ,  t h e  i nven to ry  of concent ra tes  and r e f ined  
copper increased enormously i n  1975. There was a world excess, 
over  normal l e v e l s ,  of approximate ly  800,000 tons  o f  copper .  
I n  t h e  U. S., produc t ion  ( i n c l u d i n g  secondary r e c o v e r y  of un- 
alloyed copper)  exceeded consumption by  about  15% (!Fable XIV). 
Primary refined s t o c k s  a t  U. S. r e f i n e r i e s  d o u b l e d  d u r i n g  t h e  
yeas ,  r i s i n g  from 131,930 tons  t o  207,093 t ons  ('Table XVI) .  
N e t  p r i m a r y  imports  fell from almost  436,330 t o n s  i n  1974 t o  
a little o v e r  127,030 tone  i n  1975  able XV). 

As t h e  world and U. S. econamies began t o  recover  i n  1976, 
consumers and commodity s p e c u l a t o r s  t o o k  advantage of  t h e  low 
p r i c e .  I n  l a t e  February,  C i t i e s  S e r v i c e  raised i t s  p r o d u c e r  
p r i c e  from 63d t o  66$ bu t  was t h e  o n l y  s u p p l i e r  t o  d o  s a .  
A week l a t e r ,  C f t f e s  Se rv i ce  reduced its p r i c e  back t o  63. 
But demand continued to s t r e n g t h e n  and on March 19, Asarco, 
fol lowed b y  o t h e r  p r o d u c e r s ,  r a i s e d  f t s  p r i c e  t o  664. I n  
mid-April , Kennecott l e d  ano the r  p r o d u c e r  i n c r e a s e  t o  70d. 
And again, in l a t e  June,  Kennecott ,  and o t h e r  producers ,  
r a f sed  t h e  p r i c e  t o  744 p e r  pound. 

Then a  pause  i n  the  eCon0mic recovery s e t  i n  and t h e  copper 
market f e l l  back t o  l e v e l s  exper ienced i n  t h e  1975 r e c e s s i o n .  
On October 6,  P h e l p s  Dodge led t h e  p r sduce r s  wi-th a r educ t ion  
to 70$ p e r  pound and on December 1, Asarco led  a n o t h e r  r e d u c -  
t i o n  t o  65$, where the p r i c e  remained until t he  end of 1976. 

Many production curtailmente a t  the mines  were l i f t e d  during 
1976 f n  response t o  inc reased  demand. But ,  a s  t h e  economy 
sof tened  in t he  l a t e r  p a r t  o f  t h e  year, i n v e n t o r i e s  o f  concen- 
t r a t e s  and refined copper continued t o  b u i l d  throughout  t h e  
f r ee  world. For  1976, U. S .  primary production from mines 
arid secondary recovery  of i l i l s l  l n y e d  c o p p e r  was s l i g h t l y  
above con- urnption ('i1c=l13 ri XIV) . 4 genrrbii 1 lg 3 o w  f re+:-inax-lce t 



p r i c e  camparec? t o  t h e  U,  S. p r s d u c e r  price p r e s e n t e d  a ba rga in  
t o  U. S. f a b r i c a t o r e ,  and ,  aa a r e s u l t ,  n e t  pr:lrnary impor t s  
increased e u b e t a n t l a l l y  a v e r  1975  a able xV). Zambia, a 
c o u n t r y  t h a t  s h i p p e d  l i t t l e  o r  po copper t o  the U. S ,  in 
1975, expar tec?  aver 127,:?31) t . m a  of r e f i n e d  c a p p e r  t o  t h i s  
c s u n t r y  i n  1976. S u b s t a n t i a l  i n c r e a s e s  Fn i m p o r t s  were a l s o  
r e c ~ r d e d  fram Canada, C h i l e ,  P e r u ,  and Yugoslavia. The p r i -  
mary reffnefl e t x k s  a t  U, S. ref iner- lee  were r e d u c e d  o n l y  
slfghtly f r3m t h e  beg inn ing  af' 1976, to 193,?73 t ~ n s  ( ~ a b l e ~ v ~ ) .  

I n  summary, t h e  c o p p e r  i n d u s t r y ,  a t  l e a s t  in the U. S., can- 
tinued t o  lag behind o t h e r  i n d u s t r y  l eade r s  a s  e c s n \ ~ m i c  con- 
d i t i o n s  g e n e r a l l y  i rnpraved ,  Consumption i n  t h e  free w 3 r l d ,  
i n c l u d i n g  t h e  U. S , ,  Increased  from 1973. ProtJuctBon, haw- 
eve r ,  a t  many f a r e i g n  mlnes c ~ n t i n u e d  a t  a high r a t e ,  s u p p l y -  
i n g  t h e  market w i t h  a e u r p l u s  sf low-cost  capper .  American 
p r o d u c e r e  found i t  d i f f i c u l t  b.1 carnpete e f f e c t i v e l y  a g a i n s t  
t h e e e  lower  preced  e u p p l i e e ;  i n  f a c t  many o f  them ape ra t ed  
a t  a 108s  OP break-even p o i n t .  

The average annual  p r i c e  of' copper  p e r  pound, a t  a high of 776 
in 1974, d e c l i n e d  to 64k in 1975 and rose  slightly t o  694 i n  
1976  a able XVII), 



COPPER PRODUCTION -I.u IN ARIZONA 

The c e n t e r  of coppe r  p r o d u c t i o n  i n  t h e  United S t a t e s  is 
Arizona .  I n  1975 t he  e t a t e  accounted  f a r  57.5% af t h e  Nation's 
newly mined copper.  I n  1976, t h e  year  o f  America 's  B i c e n t e n -  
n l a l  :?bservance and pe rhaps  a2 a f i t t i n g  t r i b u t e  t:, the 
r e v s l u t i o n a r i c s  early use o f  t h e  red metal, Arizana  produced 
f3r t h e  f i r s t  time ove r  a r n l l l i s n  t a n s  sf copper  and acc*)unted 
f a r  63.8% 3f t h e  b t a l  pr imary  p r o d u c t i o n  i n  t h e  U. S .  ( ~ a b l e s  
XI1 and XVII). Indeed Ariz~na p r a d u c e d  mare c s p p e r  t h a n  any  
c o u n t r ~  in t h e  w ) ~ r l ~ ,  e xcep t  C h i l e   a able XVIII). 

I n  1976 t h e  g r o s e  value of m i n e r a l  p ro f iuc t ion  i n  Arizona 
waa $1,726,621, ,),I. Of t h i e  t 3 t a l  value,  c J p p e r  p r3 r :uc t i an  
c r ~ n t r i b u t e r i  8 3 s   able V I I ) .  O t h e r  maj s r  c o n t r i b u t , ~ r s :  t o  
t h e  t . j t a l  m i n e r a l  p r o ~ ~ u c t i a n  af the e t a t e  i n c l u d e  mcdybdenum, 
g::ld, an,d s i l v e r .  V i r t u a l l y  a l l  the molybdenum and rnsst 3f 
t h e  g o l d  and s i l v e r  are b y p r o d u c t s  sf the treatment of c o p p e r  
o r e s   a able V I ) .  As a r e s u l t ,  Ar izona  ranks  second i n  the 
Uni t ed  S t a t e s  i n  the p r a e u c t i o n  of molybdenum and s i l v e r )  
and fourth i n  t h e  p r o c ? u c t i ~ n  of g s l d .  

From a r e c w d  employment h i g h  i n  1974 o f  n e a r l y  28 thousand 
pe rsons  working i n  the p r i m a r y  capper  i n d u e t r y ,  the number 
of' employees  f e l l  e i g h t  p e r c e n t  t o  approx i rna ta ly  25.6 t h s u -  
sand i n  1976 ('Tables XIX and X X ) .  Employment and produc- 
t l v i t y  f i g u r e s  for t h i s  same p e r i o d ,  however, i n d i c a t e  t h e  
p r o d u c t i o n  warker ' 8  average hou r ly  e a r n i n g s  r o s e  rough ly  
$1.50 (from $5.61/hr .  t o  $7.14/hr) as h i s  average h o u r l y  
p r o d u c t i o n  r a t e  i nc r ea sed  a b o u t  s n e  ton ( f rom 4.5 t o n d m a n - h r .  
t 3  5.4 t lons/man-hr) .  

There  were 29 major Arizona c o p p e r  mines producing i n  1gr75 
(??able I ) .  The number of opera tLng p r o p e r t i e s  was reduced t o  
27 in 1976. The n e w e ~ t  property t3 b e g i n  o p e r a t i o n s  was 
the L a k e s h ~ r e  u n d e r g r ~ u n f l  mine which came 3n-e t ream i n  e a r l y  
1976 and a d d e d  significantly t o  the s t a t e ' s  p r a d u c t i s n .  

I n t e r e s t ; i n g l y ,  t h e r e  was a s h a r p  r t a e  i n  the amount af c o p p e r  
producccl  by l e ach ing  methods  able 11). The J o h n m n  and 
L a k e s h : ~ r e  mines began s u p p l y i n g  l e a c h - c a p p e r  d u r i n g  t h e  19'75-76 
p e r i ~ d  and i n  1976 c s p p e r  pro(quce3 by  l e a c h i n g  o x i d e - t y p e  
mf n e r a l ~ :  exceer'er: 16% 3f the t a t a l  p r imary  p r o d u c t i m .  
Genera l1  y the c x t  of' p r x l u c i n g  l each-capper  has been l e s s  
t h a n  p r r ~ d u c i n g  m i l l e d  sulfide c m c e n t r a t e e  . 
O v e r  the y e a r s ,  the average grade 3f ore  prgfluced has  declined. 
Between 1966 and 1975- the c 3 p p e r  c o n t e n t  3f s u l f i d e  ores  
droppec! 37% t;, a p 3 i n t  where there was o n l y  a b o u t  11 pzunr 's  
sf c o p p e r  in a t ~ n  of are mined ( ~ a b l c  111). There was a 
slight r e v e r s a l  i n  t h i s  e o w n v ~ a r d  t r end  when i n  1976 Arizana  ' s  
o m  averaged 12 P O U Y I T ~ E  3f clipper p e r  ton .  



A review af' t h e  c o p p e r  r ecdve r i ee  l i s t e d  i n  Ta'ble IV i n d i c a t e s  
l i t t l e  o r  no change d u r i n g  t h e  p a s t  decadc .  Although no 
a t t e m p t  was made t o  weight  t h e  r ecove r i e s  a cco rd ing  t o  t h e  
amaunt of  material t r e a t ed ,  it is obvious  t h a t ,  for a n  opera- 
t i o n  t o  main ta in  its c o p p e r  metal p r o d u c t i o n  with l e a n e r  
o r e  f eede ,  s i - g n i f i c a n t  technologica l  r e f i n e m e n t s  m u s t  have 
been made, 

With t h e  c e s s a t i o n  o f  mining a t  t h e  Copper  C i t i e s  mine i n  
1975, t h e  number o f  open p i t  o p e r a t i o n e  d e c l i n e d  t o  20 i n  1976. 
The s t r i p p i n g  r a t i o ,  o r  t h e  amount of' waste rernsved i n  com- 
p a r i e ~ n  b~ the amount 3f 3re mined,  a t  these  o p e r a t i o n s  is 
g'iven f a r  the  past  decade (!Cable V ) .  Even though the 
average a n n u a l  s t r i p p i n g  r a t i o   ha^ n o t  f l u c t u a t e d  g r e a t l y  
f rom what i t  was i n  1966 ( 2 . 3  :I), the r a t i o  does a p p e a r  t o  
be c reep ing  upward.  I n  1976 t h e  average r a t i s  was 2.7~1. 

Table XI sh3ws an  estimate of t h e  c a p a c i t y  t o  p r o d u c e  
p r i m a r y  c-)pper a t  e a c h  :?f t h e  e t a t e ' s  p r i n c i p a l  a p e r a t i a n s .  
I n  t o t a l  t h e r e  i s  a cqesigned c a p a c i t y  t o  p r 3 d u c e  e l i g h t l y  
m ~ r e  t h a n  1.25 millisn tonz! a n n u a l l y .  The Arizgna mlnee 
and t h e i r  c . ~ n c e n t r a t o r s  and l e a c h - p l a n t  f a c i l i t f  ee ope ra t ed  
a t  absut 65% c a p a c i t y  d u r i n g  1975 as a r e e u l t  of  a m a j o r  
r e c e s s i : ~ n  i n  t h e  i n d u s t r y .  Ae market cond i t i ans :  improved, 
a l b e i t  e r r a t i c a l l y ,  i n  1976, p r o d u c t i s n  was raised t~ a b s u t  
8 I$ af c a p a c i t y .  

1 

Many f a c t o r s ,  sane of which have been d i e c u e s e e  above, a f f e c t  
the a c t u a l  p r a d u c t i o n  o f  copper i n  Ar izona .  M.]s t t e chna l . , g i -  
c a l  f a c t o r e  a r e  s o  Interwoven t h a t  t a  i s o l a t e  ane and d o e -  - - 
cribe its impac t  is extremely d i f f i c u l t  and o f t e n  mislead - 
i n g .  An even more d i f f i c u l t  t a s k  is t o  p r o p e r l y  eva lua te  
t h e  rapid ly  enlarging domain o f  a s c i o - p o l i t i c a l  f a c t o r s  t h a t  
influence d a i l y  t h e  d e c i s i o n s  made by  t h e  d e v e l o p e r s  an r ' p r3 -  
d u c e r s  of' copper .  Forernset, however, in any d i s c u s s i o n  
o f  c a p a c i t y  i a  t he  a v a i l a b i l i t y  3f tile n a t u r a l  resource, 
i n  t h i s  case t h e  a v a i l a b i l i t y  of d e p o a i t s  uf copper  m i n e r a l i z a -  
t f o n .  A chart ehowing most  af Arizona ' E  rf ch endowment a f  
proven coppe r  reserves LE g iven  In Table XXII. 

An i n t e r e s t i n g  development t h a t  r e c e n t l y  i m p r o v e d  the r e s e r v e s  
h e l d  b y  Asarc:, ehould  be mentioned. Ih 1976, a n  agreement 
signed with Anamax e f f e c t i v e l y  unlocked D v e r  230 mil l i an  t a n s  
o r  are. I n  a d d i t i o n  t o  t h e  new Palo V e r d e  mine c o n t a i n i n g  
156.5 m i l l i o n  t o n e  t h a t  will be d e v e l s p e d  by t h e  p a r t n e r s ,  
Asarco will extend t h e  life of i t s  Mlesian and San Xavier 
mines by a d d i n g  t~ them 44 .2  m i l l i o n  t o n s .  Msreovcr, t h e r e  
will be a significant i m p r ~ v e m e n t  of ore grade a t  t h e  Mission 
mine. 

It ahau l8  be ernphasizee t h a t ,  alth~ugh t h e  reeerves  l i s t e d  
i n  T a b l e  X X I I  t ~ t a l  more t h a n  1 1  b T l l i o n  t o n e  ( g e n e r a l l y  as 
3f Cecember 31, 1g177), t h e  figures can move upward sr dawnward 



d r a s t i c a l l y  with changes i n  t e c h n ~ l  ) g i c a l  s k i l l  or w i t h  changes 
in U. S. p o l i c y  o r  ecjnomy. If, ft3r example, s o c i o - p s l i t i c a l  
f a c t o r s  s u c h  as c a p r i c i ~ u s  r u l e s  and r e g u l a t i ~ n s  imposed b y  
go vermcnt  be come t o 3  b u r d e n s ~ r n e ,  many 3f these d e p o s i t s  may 
never  be d e v e l a p e d  and many af t h e  e x i e t 5 n g  mines  may be 
c l o s e d .  Arizona '8, and therefore  America Is, c a p a c i t y  t o  
p r ~ d u c e  copper  will t hen  be s e r i o u s l y  harmed, 



HIGHLIGHTS OF COMPANY OPERATIONS IN ARIZONA - 
The fol lowing is a resume of o p e r a t i o n a l  developments  and 
accomplishments o f  major companies i n  Arizona concerned wi th  
product la ln  of copper, 

Anamax Mfnfng Company 

A t h r ee -yea r  expansion program was l a r g e l y  completed a t  t h e  
Twin Butties mine i n  1975. A new s o l v e n t  e x t r a c t i o n - e l e c t r o -  
winning p l a n t  b u i l t  t o  t r e a t  oxfde ore began o p e r a t i o n  in 
August.  The expansion program Increased  annual  c a p a c i t y  t o  
approximately  90,300 t ons  of  copper conta ined i n  concen t r a t e s  
and 36,000 tona o f  cathode copper,  

Due rnainl-y t o  unan t i c ipa t ed  poor  ground cond i t i ons  which 
severely l i m i t e d  a c c e s s  t o  o r e ,  t h e  s u l f i d e  concen t r a t i ng  
f a c i l i t y  was s h u t  down on March 1, 1975 and o r e  mining sus -  
pended whfle a n  I n t e n s i v e  program of  overburden removal was 
pursued.  A maJor r e d u c t i o n  i n  t h e  planned ang le  of s l ope  
walls i n  c e r t a i n  p o r t i o n s  of t h e  orebody r e s u l t e d  i n  t h e  
e l i m i n a t i o n  of some o r e  c a r r i e d  a s  reserve ,  A camparison 
o f  reserves publ ished as  of Cecember 31, 1974 and 1975 shows 
that a l t hough  the oxide  tonnage was i n c r e a ~ e d  1576, t h e  s u l f f d e  
tgnnage was reduced by  83 m i l l i s n  t o n s  (426~ t o n s  t o  346~ 
t o n s ) .  F o r t u n a t e l y  t h e  average grade of t h e  s u l f i d e  o r e  
was improved e l  g h t  pe rcen t .  

I n  J u l y  1975, s t r i p p i n g  o p e r a t i o n s  were reduced t o  f i v e  d a y s  
p e r  week and the work f o r c e  t e m p o r a r i l y  reduced.  I n  J a n u a r y  
1976, mining of a re  war; resumed and t h e  s u l f i d e  concentrator 
renewed o p e r a t i o n s  a t  a  reduced r a t e  o f  31,930 tsns ~f ore 
per day,  f o r  five days p e r  week. M i l l i n g  of o r e  from t h e  
n o r t h e a s t  orebody was F n f t i a t e d  d u r i n g  the  f i r s t  u a r t e r .  
The reduced p roduc t ion  schedule ,  approximate1 y 69 7 0 of capac i ty ,  
was mainta ined through t h e  year .  Curing t h i s  first f u l l  yea r  
o f  o p e r a t i o n  the  ox ide  p l a n t  was the Larges t  s i n g l e  p r o d u c e r  
of cathode copper from oxide  o r ce  i n  Ar*izona, p roduc ing  
57,925,000 pounds. 

Asarco IE. 

Except f o r  a three-week vaca t ion  shutdown, o p e r a t i o n s  were 
n ~ r m a l  a t  the Saca ton  and San Xavier mines i n  1975. Pro- 
duction at Sacaton d u r i n g  its first complete year of opera-  
tion exceeded f u l l  c a p a c j t y  of  21,000 t ons  of  copper.  
Cevelopment work began f o r  the  mining of t h e  Saca ton  East 
orebody by underground methods. A head frame a n d  h o i s t  house 
eJere installed a t  t h e  s u r f a c e  and t h e  maln a h a f t  was c o l l a r e d  
t o  bedrock.  Mining of  oxfde ore from t h e  sou th  p i t  o f  t h e  



San Xavler mine began at m i d y e a r ;  this o r e  ie t r e a t e d  
w i t h  t h e  o x i d e  m e  s b t a i n e d  f,r<~rn t h e  n o r t h  p i t  a t  t h e  San 
Xavier va t - leach  p l a n t .  

A r e d u c e d  operational s chedu l e  of f i v e  d a y s  p e r  week con t inued  
f r ~ m  l a t e  1974 t h r s u g h  June 1975 a t  t h e  Missi:>n and S i l v e r  
Bell mines. After a camplete shutdawn far a three-week v z -  
c a t l o n  i n  J u l y ,  work s c h e d u l e s  were reduced  further t o  f o u r  
days p e r  week. This  p r o d u c t i o n  s c h e d u l e ,  approximately  
57 $ of normal capacity,  was main ta ined  t h r s u g h  the year .  

The Hayden smelter o p e r a t e d  a t  about  65% e f f e c t 1  ve c a p a c i t y  
d u r i n g  1975. I n s t a l l a t i o n  of a s a p h f s t i c a t e d  air rnon i t s r ing  
and me teo ro log i ca l  measurement system a t  t h e  s m e l t e r  was 
e s s e n t i a l l y  campleted and i n  full o p e r a t i o n  b y  Cecember 1, 
1975. This i n ~ t a l l a t i o n  and major r e p a i r  t o  m e  smelting 
fu rnace  caused t h e  reduced smelter p r o d u c t i o n .  

I n  1976, o p e r a t i o n s  a t  the Sacaton and San Xavier mines con- 
t i n u e d  n o r m a l l y  w i t h  t h e  except ion  that development  a f  t h e  
uneergroui2d E a s t  o rebody  a t  Sacaton was s u s p e n d e d ,  Mining 
of oxide  o r e  a t  the n o r t h  p i t  of  t h e  San Xavier mine was 
completed d u r i n g  the  y e a r  and ah ipmen t  commenced of  t h e  unde r -  
lying s u l f i d e  o re  t o  t h e  Mission concentrator ' .  The sou th  p i t  
a t  San Xavfer con t inued  t o  c c ~ n t r i b u t e  o x i 6 e  ope t o  t h e  vat-  
l e a c h  p l a n t .  P r o d u c t i o n  l e v e l s  a t  Miseion and S i l v e r  Bell 
were f i n a l l y  res tored  to n o r n s l  i n  Augus t  1976. 

Cur in s  t he  year  t h e  smelter  a t  Hayden a g a i n  apera ted  a t  a b a u t  
65% c a p a c f t y .  Major r epa i r s  and mod i f i ca t i 2ns  were made t o  
t h e  s u l f u r i c  a c i d  p l a n t  s r i g i n a l l y  built i n  1971 t - )  cgn t r31  
s u l f u r  d i o x i d e  emiasi~ne, 

B i g  H 3 l e  Mfnfng C:3mpany 

S ince  1954 p r o d u c t i s n  a t  the Unites V e r d e  mine wae c sn t r ac t ed  
by  P h e l p s  C a d g e ,  t h e  awner, ta the B i g  Hole Mining Campany. 
Copper  was produced fram b a t h  ~ u l f i d e  and o x i d e  orca ,  Opera -  
t i o n s  a t  t h e  mine were b r j u g h t  to a c lose  in J-une 1975. 

C u r i n g  i t s  p e r l a d  3f a p e r a t i o n ,  Big Hole p r ~ d u c e d  in excess 
of 25 m i l l i o n  pounds  af' copper  r ecove rab l e  f r o m  s u l f i d e  are 
a l o n e .  Between 1966 and 19'75 the average (weighted) s u l f i d e  
grade was 5 5 5  pe rcen t  Cu, 

An announcement af a ma jo r  d i s c o v e r y  o f  copper  mineralizatian 
was made in late 1976 b y  the  Get ty  O i l  Company and Hanna 
Mining Csmpany. These two conlpanies were equal p a r t i c i p a n t s  



i n  t h e  j s i n t  e x p l : ~ a t h n  ven tu re  managed by  t h e  C o a s t a l  
Mining Company, a e u b e i d i a r y  owned entirely by  Hanna. The 
rn ine ra l l i za t f?n  is i n  t h e  v i c i n l t y  nf t h e  S a n t a  Cruz  river 
g r a i n a g e  wes t  a f  Caea Grande, A r i  z o n s ,  and Dccurs a t  d e p t h s  
3f 1613 t3 333$2  f e e t .  The d e p o s i t  i s  3 n l y  2 few m i l e s  s a u t h -  
wes t  31: Aaarc.3 ' a  S a c a t o n  mine. 

E v e n t u a l l y  a new company, t h e  Caea Grande C ~ p p e r  Company, 
Was f n r n e d  t ; ~  f u r t h e r  e x p l a r e  and deve lop  t h e  Cass Grande 
d e p a s i t .  The new ci2rnpany i s  owned e q u a l l y  by  G e t t y  and Hanna. 

C i t i e s  S e r v i c e  Csrnpany 
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Ore e x t r a c t i o n  a t  t h e  Capper C i t i e s  2nd Ciamand H a p e n - p i t  
mines was t e r m i n a t e d  on May 9, 1975. Mil l ing  of etockpfled 
law -grade m a t e r i a l  was etopped on September 12, 19'75. Leach- 
ing of' dumps,  however, and p r o d u c t i o n  af p r e c L p i t a t e - c a p p e r  
at t h e  Copper Cities u n i t  cont inued th rough  t h e  year. 

I n - ~ i t u  l e a c h f n g  of  t h e  o l d  Miami o r e b o d y  and p r o d u c t i o n  of 
p r e c i p i i t a t e - c a p p e r  also con t f  nued th rough  1975. A new s o l  vent  
extractian-electrowinning p l a n t  t o  p r o d u c e  ca thode cgpper 
d i r e c t l y  f r s m  l a s c h  solutions was b e i n g  c o n s t r u c t e d .  

P30r e c o n ~ ~ m i c  c o n M t i o n s  f o r c e d  a p3etpanernent 3f p r s d u c t i o n  
2 r i g f n a l l y  schefiuled for e a r l y  1976 a t  t h e  M i m i  East  a r e b o d y .  
Undergraunri rle v e l ~ p r n e n t  work, h m e v e r ,  was conducted to verify 
rninfng c ~ n f i t i o n s .  I n  a d d i t i ~ n ,  ? d r i l l i n g  progrsm t o  a s s i s t  
i n  d e t a i l e $  p lqnn ing  a f  e v z n t u a l  ore e x t r a c t i n n  c ~ n t f n u e d  
t h r  )ugh the y e 2 r .  

In 1976 t h e  Pint3 V 2 l l e y  mine and m i l l  ~ p e r a t e d  a t  six 
p e r c e n t  Jve r  d e s i g n  c a p a c i t y .  Ceaign m a d i f f  c a t i o n s  were 
begun i n c r c a s e  c a p a c i t y  frsm ! 3, ' ?  1 t p d  tq3 5 ?,f133 t p d .  
T h i s  expansir in pragram was schecluled f r cornplet ian i n  l a t e  
1978. 

Leaching c m t i n u e d  t h r s u g h  1976 a t  t h e  Cspper C i t i e s  and Miami 
unf t e .  The new a ~ l v e n t  e x t r a c t  ign-electrow inning p l a n t  went 
sn strearil d u r f n g  the secgnd quarter of  the yea r .  The p l a n t  
h s e  2 d e s f g n  c a p a c i t y  o f  6,3311 t s n s  p e r  y e a r  3f high q u a l i t y  
ca thade capper .  



The M i a m i  E a s t  underground mine remained on s t a n d b y  d u r i n g  
1976. A t e s t  mine opening wzs excavated,  h m e v e r ,  and the 
d e  velopment drilling program was cample t e d  . 

C o n t i n e n t a l  O f 1  Campany 

Canoco con t inued  t o  e v a l u a t e  i t s  Pas ton  B u t t e  d e p o s i t  ap -  
proximately t h r e e  miles nor thwest  sf Florence ,  Arizona. Cur- 
ing 1gr75> undergxdound work t o  a b t a f n  bu lk  ore  s m p l e e ,  a c -  
cumulate  r o c k  mechanics d a t a ,  and confirm ore  r e s e r v e  esti- 
matee waa cample ted .  Also, a l l  maJor opera t fcrns  were com- 
p l e t e d  a t  a p i l s t  r e c w e r y  p l a n t  where perf :~rmance  and d e s i g n  
c r l t e r f  a f o r  a x i d e  and a u l f  i d e  o r e  t r e a t m e n t  were de te rmined .  

I n  1976, C m s c o  announced t h e  i n d e f i n i t e  postponement sf 
development  o f  t h e  Poston Bu t t e  d e p n s i t .  Csrnprehensive s t u d i e s  
cL2mpleted d u r i n g  t h e  y e a r ,  however,  showed t h a t  t h e  d e p o s i t  
can bc d e v e l . ~ p e d  by  s t a n d a r d  t e c h n i q u e s  ~f o p e n - p i t  mining  
and 3re p r x e e s i n g .  

Cyprus Mines --- C a r p ; ~ r a t i o n  

A t  Bagdad,  a m?jor expansIan program begun i n  m&.d-1974 was 
sn s c h e d u l e  throughout  19'75. Approxf ina te ly  one t h i r d  ~f t h e  
p r e - p r s d u c t i o n  s t r i p p i n g  was c )mpleted. Eleven sf 20 new 
1 7 3 - t a n  t r u c k s  were o p e r a t i n g  b y  the end o f  15275 a s  w e l l  as 
one af' f ~ u r  new 20 c u b i c  yard s h o v e l s .  A new mine maintenance  
and machine s h s p  and warehouse f a c i l f t i e a  were finished by  
J u l y .  S i t e  p r e p a r a t i o n  f o r  t h e  p r imary  c r u s h e r  and new 
c o n c e n t r a t s r  was c ~ m p l e t e d  by  t h e  end of t h e  jrear. New 
employee housing w3.a u n d e r  c n e t r u c t i o n  and d r i l l i n g  t o  
expand r e s e r v e s  f u r t h e r  wae underwrly. I n  19'75, t h e  Cyprus  
Bagdad C o p p e r  Company was t h e  f i r a t  company t o  r ece ive  c e r t i -  
f i e a t t o n  r>S k t e  e lec ' c rowm ca'chades f o r  New Yark Comrn.xlity 
Exchmge  c c . n t r a c t e .  

C u r i n g  t h e  y e a r ,  C y p r u s  reduced C ~ E .  ts and improved o p e r a t i  m a 1  
e f f i c i e n c y  a t  t h e  underground Bruce mine by  p u t t i n g  i n t o  
s e r v i c e  a new, l a r g e  mabile d r i l l i n g  machine. An i n t e n s i v e  
e x p l o r s t i a n  program t3 d e l i n i a t e  additional w e  was n o t  
s u c c e s e f  ul. The Johnson o p e n - p i t  mine and s3l ven t  e x t r a c t i o n -  
e l e c t r o w i n n i n g  p l a n t  went i n t o  p r o d u c t i s n  i n  M+?rch 1975. This  
o p e r p t f o n  i s  des igned  t o  p r o d u c e  appr , sx ima te l ;~  5,333 t a n s  ?f 
h i g h  q u a l i t y  ca thode  ct3pper a n n u a l l y .  

The Cyprus  Pfma Mining Campany (owned 5.1.31 b y  C y p r u s  Mines 
Corpora tL.3n) p roduced  a t  n e a r  c a p a c i t y  l e v e l  du r ing  1975. 
F i f t e e n  new l 7 * l - t , ~ n  t r u c k s  mere d ~ l i v e r e d  tccl l;he Pima mine 
b y  October .  



Curing 1976 e x p a n s i o n  at the Bagdad mine c o n t i n u e d  a n  s c h e d u l e .  
S i t e  p r e p 3 r a t i n  f ~r t h e  overland csnveyor ,  water r e s e r v o i r ,  
and t n l l l n g s  dam wss f i n i s h e d  i n  t h e  f i r s t  q u a r t e r .  Crilling 
t c ,  expand grc reserves c a n t i n u e d .  

P r o d u c t i m  in 1976 a t  t h e  Bruce mine was d i f f i c u l t  ta main- 
t a i n  b o c ~ u s e  o f  suppa r t  problems i n  s t : ~ p e s  which neared  
c s m p l e t i o n .  It was repmted t h a t  the mine had a l i f e  
expectancy af a l i t t l e  mare than one year, and t h a t  explara- 
tsry d r i l l i n g  had not i n c r e a s e d  r e se rves .  

The Johnson a p e r a t i o n  completed i t s  f i r s t  f u l l  y e a r  of  p r o -  
d u c t l o n  i n  1976 and produced above c a p a c i t y .  It was t h e  
~ e c o n d  U. S. p roducer  of e l e c t r o w o n  c a t h o d e s  to r e c e i v e  
c e r t i f i c a t i o n  for New Yark Commodity Exchange contracts. 
Cyprus r epa r t ed  that a t  t h e  c u r r e n t  rate of produc t fan  the 
mine had e i g h t  years 3f o p e r a t i o n  remaining a f t e r  1976. 

The Cyprus Pirca Mining Company a g a i n  p r o d u c e d  a t  near  ca- 
p a c i t y  l e v e l  d u r i n g  1976. A new large d r i l l  began ~ p e r a t i n g  
i n  A p r i : l ,  aeven new 17'3-ton t r u c k s  were d e l i v e r e d  in t h e  t h i r d  
quarter, and a new 23 c u b i c  yard  shove l  began working i n  
Cecember. Cyprus r e p o r t e d  that a f t e r  1976 the P i m s  mine 
had a life e x p e c t 3 n c y  of  aboct  e i g h t  y e a r s .  

The CYMET p r a c e s e ,  a h y d r o m e t a l l u r g f c r l l  t e c h n i q u e  t o  r educe  
c a p p e r  d i r e c t l y  f r x n  capper s u l f i d e s ,  was t e s t e d  and . i m p r ~ v e d  
d u r i n g  1976. The p i l - ~ t  p l a n t  is opera ted  q t  t h e  Pirna mine 
s i t e .  

Ope ra t i . 3ns  a t  t h e  Esperanza  and Mineral P s r k  mines were 
cur ta l l f :d  in February 19'75 from 8 seven-day week t?  a f i v e -  
d a y  week. T h i s  c u r t n i l n l e n t  reduced tatal capper  p r a d u c t i o n  
abm ' t '  I':T&.k -' .. 
C u r i n g  t h e  y e a r ,  p r s d u c t i o n  a t  the Sierrita mine was e e a e n -  
tially at f u l l  c a p a c i t y .  I n  a d d i t i s n  ta be ing  t h e  eecsnd  
l a r g e a t  p r s d u c e r  af capper  i n  ' ~ r i z o n a  d u r i n g  1975, Sierrita 
was t h e  s i n g l e  l a rges t  s o u r c e  of molybdenum in t h e  state, 
p r o d u c i n g  47 96 of the t o t a l .  By Cccembar, t h e  t ~ t a l  amount 
of c a p p e r  required t o  be d e l i v e r e d  t3 t h e  Genera l  S o r v i c e e  
Administration had been made ava i l ab le  f o r  d e l i v e r y .  Theee 
f i n a l  d e l i v e r i e s  campleted C u v a l  Is comrnittrnent t o  r e p a y  a 
GSA l o a n  w i t h  36-cen t  c o p p e r .  

In February 1975, t he  c o n e t r u c t i o n  o f  new facilities t 3  

p r o d u c e  ferr2-molybdenum was comple t ed .  T h i s  p l a n t ,  a d j a c e n t  
t 3  t h e  13speranza p r o p e r t y ,  i e  des igned  t:) produce  3.5 m i l l i a n  
p o u i ~ d  a of f errao- i i~olybde n u m  anin.1~11. y . 



Curing the year, cons t ruc t ion  of  the new CLEAR p l a n t  near  
the  S i e r r i t a  proper ty ,  was completed. T h i s  hydrometallurgi-  
ca l  p l a n t  i s  designed t o  produce 40,000 tons of copper c r y s t a l s  
(equiva lent  t o  a  high-grade b l i s t e r  copper) pe r  year.  It 

w i l l  t r e a t  concent ra tes  produced at t he  Esperanza and S i e r r i t a  
p r o p e r t i e s  and p r e c i p i t a t e s  produced a t  the  Esperanza and 
Mineral Park p r o p e r t i e s .  

I n  1976~ opera t iona l  cur ta i lments  imposed a t  Esperanza and 
Mineral Park were f i n a l l y  relaxed i n  September and the pro- 
p e r t i e s  .reeumed a seven-day week. S i e r r i t a  aga in  produced 
a t  f u l l  capac i ty ;  t h e  mine produced 17,608,678 pounds of 
recoverable  molybdenum, 57s of Arizona Is t o t a l  production.  

The CLEAR p l a n t  commenced production during the first q u a r t e r  
of 1976. It operated a t  about 85% of des ign  capac i ty  d u r i n g  
t h e  year,  

Eisenhower Mining Company 

The Eieenhower Mining Company was formed i n  Au,gust 1976 as 
a general par tne r sh ip  between the  Anamax Mining Company and 
Asarco Inc . ,  t o  develop and mine the Palo Verde c r e  depos i t .  
This ore  body l i e s  between Asarcols  Mission and South San 
Xavfer open-pit  mines and is leased from the  S l ta te  of Arizona 
on claims loca ted  i n  the  1g5Q1s, 

St r ipp ing  of overturden a t  the  Palo Verde begam i n  l a t e  1976 
and product ion w i l l  begin i n  ear ly  1979. Asarbco i e  t he  mine 
opera to r ,  Anamax1s share  of the  ore  w i l l  be cancentrated a t  
t he  Twin But tes  mill, Asarcole a t  t he  Mission m i l l .  The 
planned product ion i s  27,000 tons per year  o f  copper contained 
i n  concentrates, 

Hecla Mini- 

Hecla is the  opera t ing  member o f  a  genera l  pa r tne r sh ip  formed 
with the  E l  Paso Natural Gas Company t o  develop, mine, and pro- 
duce copper a t  the  Lakeshore underground mine,, The mine 
and ~ o p h i s t f c a t e d  p l a n t  f a c i l i t i e s  are designed t o  produce 
65,000 tons per year  of copper contained i n  cathodes and 
p r e c i p i t s t e s .  The proper ty  i s  leased  from the  Papago 
Indian  Tribe on a r o y a l t y  basis .  Preproduct ion mine develop- 
ment was 95% complete by the  end of 1975, 

Lakeshore began opera t ions  o f f i c i a l l y  on Apri l  1, 1976, a l -  
though t h e  f i r s t  cathode-copper shipment was made e a r l i e r  on 
January 26, 1976. Oxide ore  product ion reached f u l l  capac i ty  
i n  August 1976. Production of s u l f i d e  ore  was d i f f i c u l t  
t o  maintain a t  f u l l  capac i ty ,  however, because of  d i l u t i o n  



problcrrls. Althaugh a l l  p l a n t  f a c i l i t i e s  operated accard ing  
t3 e x p e c t l t k a n s  c x c e p t  t h e  c q p e r  p r e c i p i t a t e  p e l l e t i z i n g  
p l a n t ,  t h e  h i g h  s t a r t - u p  c ~ e t s ,  law mine p r g d u c t i , m  r a t e s ,  
and law capper p r i c e s  r e s u l t e d  i n  s u b s t a n t i a l  l o a e e s  f o r  t h e  
year .  

I n s p i r a t i o n  Consol idated copper Csmpany 

Overall p r a d u c t i ~ n  b y  I n s p i r a t i o n  was c u r t a i l e d  25% in 
February 1975. Another r e d u c t i o n  i n  October b r o u g h t  p roduc -  
t i n n  down t a  about  65% sf c a p a c i t y .  

A t  t he  beginning of t h e  year, t h e  I n s p i r a t I a n  Area mines 
were ape ra t ed  s e v e n  daye p e r  week and were prsducfng a l l  three 
ma jI>r c l a s s e e  af o r e ,  ox ide ,  s u l f i d e ,  and a mixture  !3f the 
t w ~  ( d u a l  p r o c e s s ) ,  a t  t h e  r a t e  qf 27,599 tpd .  I n  Febru- 
a r y  t h e  work week was reduced t~ f i v e  d a y s ;  however, the 
pr83duct ; i i )n  r a t e  was m a i n t a i n e d .  In A p r i l  t l ~ e  ee ven-day 
week was resumed b u t  producti:-)n was reduce$ t:, 23,391 
t p d .  Mining sf ~ x i d e  % w e  was e t ? p p e d  a t  t h i s  t ime. I n  
O c t s b e r ,  the w ~ r k  week wse again reduced t a  five days an6 
p ~ n r l u c t i ~ ~ n  wae r n a i n t ~ f n e d  st 29,O)D t p d  f a r  t h e  r c a t  af' t he  
year ,  

Sirnflaz? curtailments were imposed a t  t h e  :~ther L~perat i ; .?ns .  
At t h e  Chris tm~s mine the wark week was reduced i n  February 
f r 3 m  seven  days t ?  f l v e  days  and the re  were c3mplete s h u t -  
dl2wns frsm November 2b, ts Cecember 7, and frsm Cec.ember 23, 
t o  t he  end ,.>f the year. O p e r a t i n n s  were reduced t lzrough ~ u t  
t'ne j7em a t  t h e  Ox H i d e  rnine fram 23  s h i f t s  t I 11 s h i f t s  
p e r  week, 

There were  i n t e r m i t t e n t  shutdawns a t  the smelter and a c i d  
p l a n t  clue t=, r e p a l r e  of' p ~ l l u t f o n  c 2 . n t r L ~ l  f a c i l i t i e s .  The 
f a t l u r e  3-f a fu rnace  ~ v a l l  a t  t h e  s m e l t e r  eaueed a r n 2 j n r  
h a l t  sf p r j d u c t l o n  from Cecembcr 193 t o  January  2L ~f t h e  
f o l l u w i n g  g e s r  (1976). Operations a t  t h e  f a b r i c s t l n g  division 
were a l s o  r e d u c e d  d u r i n g  t h e  yea r  frsm t h r e e  shifts t s  two 
s h i f t s  p e r  d a y ,  with a f ive-day  week. 

On the b r i g h t e r  e i d c ,  in June 1975$ the I n s p f r a t i a n  smelter 
passed required air q u a l i t y  t e e t e  and was i s s u e d  Fin o p e r a t i n g  
perr i i f t  by  t h e  Arfzzna S t a t c  Cepartrnent o f  Health Serv fcee ,  
I n  a d d i t i o n ,  a new method of  dump l e a c h i n g  t h 2 t  i n c r e a s c e  
r a t e  of? c a p p e r  e x t r a c t i z n  and recovery was developed, t e s t e d  
and p u t  into p r a c t i c e  l a t e  i n  t h e  year .  In June, I n s p i r a -  
tf:m e t , l d  853,r)9d3 e h a r t s  ~f cr.;rnmon s t o c k  ts t he  Hude-~n Bay 
Mining and Smel t ing  Cnmpnny, L t d . ,  s f  Canada, and t h e  Minerals 
and R e ~ a u r c e s  C; , rapx-at isn,  L t d ,  , 3f Bernluda, f a r  $31,453; 37 2. 



In 1.976~ m x t  o f  t h o  csmpany's mining o p e r a t i 3 n e  were at a b u t  
70% of c a p a c i t y .  The I n s p i r a t i n  Area mines ma in ta ined  a 
p r a d u c t i o n  r a t e  of 23,003 t p d  on s s c h e d u l e  o f  ff ve d a y s  
p e r  week. The Chr i s tmas  mine rceumed a p e r a t t a n s  an J a n u a r y  20, 
w i t h  a  f i v e - d a y  week u n t i l  Auguat when wark was scheduled  
seven d a y s  p e r  week. A w 2rk echedu le  13 s h i f t s  p e r  week 
can t inued  a t  t h e  Ox H f d e  rnfne, I n  Ju ly ,  opc ra t i3ns :  a t  t h e  
f a b r i c a t i n g  d i v i s i a n  were increased  t o  1 4  e h i f t s  p e r  week 
and t h e n  reduced a g a i n  i n  early September  t3 13 s h i f t s  p e r  
week, 

P r 3 d u c t i a n  r e c o r d s  were s e t  i n  1976 a t  b a t h  t h e  acid p l a n t  
a.nd t h e  s m e l t e r .  The e m e l t e r  produced 127,009 t ~ n e  o f  capper .  

On Februa ry  16, 1975, s p e r a t i s n s  a t  t h e  Ray Mines C i v i s i ~ n  
were reduced t.1 a f i v e - d a y  week. There was a 12-week s h u t -  
d m n  d u r i n g  t h e  summer. The r eve rbe ra ta ry  f u r n a c e  a t  t h e  
Hayden s m e l t e r  yras r c b u i l t  d u r i n ~  t h i s  e h u t d m n .  An expan- 
e i ~ n  pr.1 ject t3 i n c r e a s e  s i l i c a t e  c s p p e r  l e a c h i n g  c(9.pacity 
by 117% con t inued  a t  a r e d u c e d  r a t e .  

In 1976, a l t h ~ ~ u g h  p r s d u c t i a n  s chedu lcs  remained helm f u l l  
c a p a c i t y  levels, a s u b s t a n t i a l  i n c r e a s e  i n  copper  p r o d u c t i ~ n  

- - 
was realized. In addition, the e x p a n s i ~ n  a f  c a p a c i t y  a t  t h e  
s i l i c a t e  copper  l e a c h i n g  f a c i l i t y  was completed early i n  t h e  
y e a r  and o v e r a l l  p e r f  armance ~f t h e  new p l a n t  exceeded d e s i g n  
p r q j e c t i a n s .  

Kennecot t  r e p o r t e d  t h a t  o p e r a t i m e  a t  Ray should  c o n t i n u e  
for 73  y c a r a  a t  c u r r c n t  p r , ~ d u c t i o n  l eve l s .  E n g i n e e r i n g  p l a n e  
p r o g r e s s e d  d u r i n g  the y e a r  i n  a n t i c i p a t b n  af p a e e i b l e  ex -  
p a n a i m  af produc t i r ;n  c a p a c i t y .  

Cur ing  1975 and 1976, e v a l u a t i ~ n  of  the c~rnpany I s  Sa f fo rd  
d e p a e i t  c a n t i n u c d .  Exper iments  were perfxyned t o  t e s t  t h e  
a p p l i c a b i l i t y  31 a e a l u t i ~ n  mining p r w e e s  3n t h e  d e p a ~ f t .  

McAlester  Fue l  Company 
-. --.-- ---- 

McAlester  began p r a d u c t i ~ n  af l each-cdpper  a t  t h e  Zonia 
mine i n  1966. Oxide o r e  was t a k e n  from t h e  o p e n - p i t  mine 
an6 heap l e a c h e d  u n t i l  1973 when ~ p e r a t f ~ n s  were changed 
and t h e  dep:-)s i t  was l eached  i n  p l a c e ,  Slightly msre t h a n  
31 r n i l l i : ~ n  p $ ~ u n d e  c?f c q p e s  were pr,!duced b e f o r e  ape  ra t l a n e  
orere suapende? i n  March 1975. 



Newmont Mining Corpurq t i z n  

Product t ion  C u r i n g  19'75 a t  t h e  San Manuel d i v i e i a n  was r educed  
b y  23% w i t h  a temporary  r e d u c t i s n  in t he  worlc  f o r c e .  Never- 
t h e l c s e  , i t  remained the largest undcrgrsund metal mining 
operat i .on in the U. S. and i t  was t h e  l a r g e s t  single p r , ~ d u c e r  
sf c 3 p p e r  i n  Arf zona. It praduced 187,487,333 pnunds  3f re- 
csverab lc  copper  d u r i n g  the year.  P r o d u c t f ~ n  a t  t h e  h igh-  
g r a d e  Magma ( ~ u p e r i a r )  mine was increased 33%. 

Curing 1975, equipment and s t s r a g e  f a c i l i t i e s  were instslled 
a t  the San Manuel eme l t c r  t o  u t i l T z e  a i l  as s m e l t e r  f u e l  
d u r i n g  p e r i . ~ d s  3f n a t u r a l  gas s c a r c i t y .  Subsequent ly ,  as  t h e  
c o s t  nf ail r ~ s e ,  p l a n s  were d r a w n  t:, modify t h e  installa- 
t i o n ~  E S ~  t h a t  c a s l  cp-iuld be used as the p r i m a r y  fuel, 

C u r i n g  1976, t h e  Snn Manuel mine c s n t i n u c d  t o  a p e r a t e  a t  a 
c u r t a i l e d  l c v c l .  A t  mid-year, 3 gradua l  s t c p - u p  3f mine 
d e v e l \ p m e n t  was s t a r t e d  b u t  later, i n  view ~f r e c u r r e n t  
unf 'avs~-.able market c o n d i t i ? n s ,  t h e  deve lopmen t  rvsrk was 
aga in  t ;emp'arar i ly  reduce6 . P r o d u c t  I o n  a t  the Magma mine was 
mainta ined a t  f u l l  c a p a c i t y .  

An abn:~rrnall y high number ~f i n t e r m i t t e n t  c u r t a i l n e n t s  
r e q u i r e d  f c b r  a i r  p q l l u t f  42 c , ~ n t r 3 1  at t h e  Snn Manuel smelter 
ad  versely affected i p e r a t i ~ n s  during t h e  f m r t h  q u l r t e r .  
The curtailments caused d e t e r i a r a t i t x n  in the p h y s i c a l  c s n d i -  
t i ? n  ~f the re verberat-wy f u r n a c e s  and cansequent  l b ~ w e r  
e f r i c i e n c f e s  and t h r o u g h p u t ,  Ae a r e s u l t ,  c a n c e n t r a t e  inven-  
t s r i e s  r e r e  built above normal a n d  c. ,pper had ts be p u r c h a s e d  
t o  meet s a l e s  s b l i g a t i a n s .  C u r i n g  t h e  yea r ,  h ~ w e v e r ,  t h e  
smelter clid pr;cc-as o l d  slag, enhwding:  substantially the 
t a t 3 1  coppe r  p r ~ d u c t i a n .  

The ammonia d s u b l e  a l k a l i  gas - sc rubb ing  p f l o t  p l a n t  a t  San 
Manuel ci;ntinuc-d o p e r a t i n g  d u r i n g  1976. T h l s  p l a n t  was 
established by the S m e l t e r  Csn t ro l  Resea rch  A s s o c i a t i o n ,  ~f 
which Newmont is a founding member, 

Occf d e n t a l  P ~ t r a l c u m  Corpo ra t i on  .---- --- I?. ---- -- _ - ----- .Î ------ 

F3r s e v e r a l  years3 Occidental Is mineral divisisn, O c c i d e n t a l  
Minerals Corp .  ( ~ x y m i n ) ,  has d r i l l e d  and d e l i n e a t e d  the Van 
Cyke a x i d c  c q p e r  d e p o s i t  that l i e s  beneath much of the tswn 
..if Miami, Ariznnrl. The rnfneraliz?tion is 11'7:l t;, 2333 
feel; deep and varies frsrn a b : ~ u t  133 f e e t  ts 372 f e e t  t h i c k .  
113-1976, t h e  company began p r e p a r a t i m s  t o  t e s t  an i n - s i t u  
copper s a l u t f o n  mining  p r ~ c e s e .  



Oracle R i d g e  Mining P . r t n e r s  

The  Oracle R i d g e  mincs, f ~ r r n e r l y  known as t h e  Control mine, ia 
i n  t h e  v i c f n i t y  o f  Marble Peak (Dn t h e  n a r t h e s s t  s l ~ j p e  o f  t h e  
S a n t a  ~ot2linn- ~ ~ u n t n i n n . .  Between 1968 and 1974,  t h e  
C a ~ n t i n e n t a l  C ~ ~ p p c r  C3. , a s u b e i d i a r y  o f  the C o n t i n e n t a l  
Materials C ~ r p . ,  drilled and de r fned  t h e  -,re r e s e r v e s  o n  
t h e  p r s p e r t y ,  began undergrbx.mfi de vel :prnent, r a n  mctallurgic?l 
t e s t s  and i n i t f a t e d  f e a e i b i l i t y  e t u d i e e .  

I n  1975, t h e  csrnpany c s n t i n u e d  u n d e r g r x m d  d e  velspment  2nd 
eng inee r ing  s t u d i e s  for n c2mprehensf ve o p e r a t i n g  p l a n .  
N e g o t i a t i o n s  f o r  t h e  a c q u i s i t i a n  3 f  rights-of-way and t a i l i n g s  
starage area were made during the year and d i s c u s e f . ~ n s  were 
h e l d  with eeve ra l  csrnpanies i n t e r e s t e d  i n  becoming a p a r t n e r  
i n  t h e  mine development .  

Curing 1976, t h e  genera l  mine p l a n  was carnpleted and a s e w n @  
mine adit e s t a b l i s h e d .  The undergrsund d e  ve lspment  work bias 
continued and .I ventilation s h a f t  begun. I n  August, a n  an-' 
nsuncement was made t h a t  Union Miniere,  S. A , ,  a Belgium- 
based n a t u r a l  r e e s u r c e s  cJmpany had agreed i n  p r i n c i p l e  t 3  

t ake  a 45% i n t e r e s t ,  i n  exchange for i n v e s t i n g  a d d i t i a n a l  
c a p i t a l  and arranging f'w necessery f i n a n c i n g .  E v e n t u a l 1  y, 
a new company, 55% owned by  C o n t i n e n t a l  and named t h e  Orac le  
R i d g e  Minfng P a r t n e r s ,  was formed with Union Miniere t o  
bring t h e  mine i n t o  p rzduc t ion .  

The new M c t c n l f  mine and c o n c e n t r a t a r  b e g ~ n  p r n d ~ c t i ~ ~ n  i n  
January 1975. O p e r a t f a n s  d u r l n g  t h e  year ~ h o w e d  t h a t  the 
c o n c e n t r a t , . r ,  des lgned  t o  treat 3*'1,173 t p d ,  has a n  a c t u a l  
c a p a c i t y  7f' l ! D ,  331 t p d .  

Wark s c h e d u l e s  a t  t h e  Metcal f ,  Morenci, anfi New C m n e l i a  
mines and c m c e n t r s t  . r s  were r e d u c e d  J n  J a n u a r y  9, f r 3 m  the 
e q u f v a l e n t  o f  a 55-day week t ) a 5-clay week. On F e b r u a r y  29, 
2 p e r a t i f - 1 n s  a t  these  mince,  3s  wel l  as t h e  unde rg round  mines 
a t  Bicbee, were r e d u c e d  f u r t h e r  t . 1  7 f '3ur-day week. On 
June  13, 1gr(5,  t h e  u n d e r g r . ~ u n d  mines at Bisbee were s h u t  
d m n .  C u r i n g  t h e  week 3f J u l y  13, a p e r a t i n g  s c h e d u l e s  
e q u i v a l e n t  t o  a f i v e - d a y  week were r e s u m e d  a t  t l ~ e  a t h e r  
p r ~ p e r t i e s  and c2ntinuecf t h r  )ugh the y e a r .  

C e e p i t e  these o p e r a t i o n a l  curt t7i lrnente and e l - 2 a u r e  :)f the 
Biebee mines, Phelps Codge remalned t h e  l e a d i n g  p r - 3 d u c e r  of 
c a p p e r  i n  Ar lzzna .  The company p r a d u c e d  345,680,981 p a u n d s  
of recoverable  capper ,  approx i rnn te ly  21% o f  the e t a t e  ' s  t z k a l  
p r o d u c t i o n .  



I n e t a L l a t f m  sf f a c i l i t i e e  t3 c ~ n t r o l  a i r  q u a l i t y  st t h c  c?m- 
pany s m c l t c r s  wae e z s e n t i a l l y  c.:jmpleted i n  1975. Opera t ions  
were g e n e r a l l y  :In a acven-day week s c h e d u l e  e x c e p t  frsm 
February  29, to m i d - J u l y  and d u r i n g  the three-week v a c a t i o n  
ehutdswn at McjrencT and New Cxrnc1l.a. 

The seccnd af two units designed t3 d i s p o a e  o f  most of  t h e  
s u l f u r i c  a c i d  prsduced a t  t h e  Msrenci smelter was completed 
and p u t  i n  o p e r a t i o n  i n  November 1975. These f a c i l i t i e s  a r e  
used i n  l e ach ing  c o n c e n t r a t a r  t a i l i n g s  produced  a t  Met calf 
and Morencf. 

C a n s t r u , c t i a n  af undergr:,und arid su r face  i n e t a l l a t i s n e  and 
:)ther development  w r k  at the  cornpangfe C39 Pabres  depoeit 
n e a r  Saf ' fard,  Ar izona ,  csntinuc-d d u r i n g  1975. The No. 1 
e h a f t  was deepened  a b o u t  240 f e e t  t o  a final d e p t h  o f  
2,15'3 f e e t  and the  N3. 2 s h a f t  reached a d e p t h  o f  1,439 
f e e t .  

In March 1 9 ~ 6 ~  wark ~ c h e d u l e s  a t  M e t c a l f ,  Msrenci ,  ancj New 
C w n e l i a  were i n c r e a s e d  t;, 5 s i x - d a y  week. This s c h e d u l e  
cont inued u n t i l  Gecember w l ~ e n  i t  was reeucedl t:) t h e  equ lva -  
l e n t  o f  a 5&-day week. O p e r a t i a n s  at the smelters were 
generally sn a seven-clay week s c h e d u l e  e x c e p t  d u r i c g  ti12 n->rrn?l 
three-week vacatir jn shutdc>wn at M:~rencE and Mew Cornelf $3. 

Mino p r a o d u c t i ; ~ n  rsf" c - ~ p p e r  was g r e a t e r  t h s n  i n  any p r i o r  year  
r e e u l t i n g  f ram l ~ n g e r  wark ached u l c s  and greater p r . ~ d u c t - i o n  
from t h e  new ~ e t c a l f  mfne. In 1976, Phelps Cadge produced 
L1'75J731. ,242 pounds of r e c o v e r a b l e  capper  frsm its A r i z m a  
minee, abau t  23% of t h e  state t . . j t a l  p r o d u c t i o n .  

Cevelopfncnt af t h e  Coe Pobres  d e p a s i t  c o n t i n u e d  a t  a rerlllced 
r a t e  i r i  1976. Mast of the work was an undergyc;und a c c e s s  2nd 
hau lage  d r i f t s  a rdund  t h e  e x t r e m i t i e s  of t h e  ~ r e b 3 d y .  S ink-  
i n g  o f  t he  No.  2 s h a f t  was suspended on February  15, when 3 
d e p t h  af 1,573 feet was reached ,  

During 1975 and 1976, the Bluebird p r s p e r t y  was operated 
e s s e n t i a l l y  a t  f u l l  c a p a c i t y .  A r e ca rd  production of 
17,875,534 pounds of  ca thode coppe r  was o b t ~ i n e d  i n  1976. 
Four new 123- ton ore t r u c k s  were purchased d u r f n g  1976 t-? re- 
d u c e  mining c a s t s  ae haulage d i s t a n c e e  snd l f f t e  i n c r e a s e .  

In -p lace  l e a c h i n g  and prc?duction af cc3pper precipitates at 
the Olc3  R e l i a b l e  mine were e u ~ p e n d e d  in J u l y  1975. 



Company -- 

Mine 

ANAMAX : 
Twin Buttes 

Cathode Cu 
T o t  a1 

ASARCO 
Si lver  B e l l  
Precipitate Cu 

Mission 
San Xavier 

Precipitate Cu 
Sacaton 

Total 

TABLE I 

COPPE3 AND MOLYBDENUM PRODUCTION OF LARGE ARIZONA COPPER MINES 

1975 - 1976 -- 
Tons Pounds Pounds Tons Pounds Pounds 

Copper O r e  Recoverable Recoverat le Copper Ore Recoverable Recoverable 
Mined ~ i n e d  Copper Molybdenum - Copper Plolyb denurn 

Miami-Copper 
F i t i e s  Operations 

Copper Cities I.J 1,670,090 19,055,546 19,760 
Precipitate Cu 3,561,559 
M i a m i  

Precipitate C u  u ,075,798 
Cathode 2 /  

P i n t o   all& opns. - 3/13,895,820 107,498,466 159,136 
Total  15,565,910 143,191,369 173,896 



CYRUS MINES : 
Bagdad 

Cathode Cu 
Bruce 4-1 
Pirna 
Johnson 

Cathode Cu 
T o t a l  

DWAL : 
Esperanza 

Precipitate Cu 
Mineral Park 

Precipitate Cu 
Sierrita 

T o t a l  

RECU l4U-1~ I N G  CQMPANY r 
Lakeshore Mine 5/ 

Sul f ide  Ore 
Oxide Ore 

Total 

T A B U  I (Continued) 

COPPER ANP MOLYBDENUM PRODUCTION OF LARGE ARIZONA COPPER MINES 

1975 1976 
Tons Pounds Pounds Ton6 Pcunds Pounds 

CopperOre Recoverable Recoverable CopperOre Recoverable Recoverable 
Mined C c p ~ s r  A Molybdenum Mined Copper Molyb denurn 



TABLE: 1 (~cnkinued) 

Company 
Mine ' - 

INSPIRATION: 
Inspiration 
Precipitate Cu 

Christmas Diviaion 
Ox Hide Mine 

Tot a1 

Ray 
Precipitate Cu 
Total 

McAIXSTER FUEL COMPANY: 
Zonia Mine 2/ 

Precipitate Cu 
Tctal 

COPPER AND MOLYBDENUM PRODUCTION OF LARGE ARIZONA COPPEZ MINES 

1975 1976 
Tons Pound3 Pounds Tons Pounds Pounds 

Copper Ore Recoverable Reccverable C o ~ p e r  Ore Recoverable Recoverable 
Mined --- Copper Molybdenum Mined - Cogper Molybdemm 

l o ,  107,194 
111.630 .m 

MAGMA: 
San Manuel 

Reprocessed 
smelter slag 

Superior 
Reprocessed 
smelter slag 

Total 



TABLE: I (continued) 

Company 
Mine 
P 

PHELPS DODGE : 
Morenci Branch 

Morenci Mine 
Metcalf Mine 8/ 
Precipitate Cu 

New Cornelia Branch 

COPP%R AND MOLYBDENUM PRODUCTION OF LARGE ARIZONA COPPER MINES 
P 

1975 1976 
Tons Pounds Pounds Tons Pounds Pounds 
Copper Ore Recoverable Recoverable Copper Ore Recoverable Recoverable 
Flined 

7 

Copper -_ Molybdenum 
. _P 

Mined Copper Molyb denum 
_I_ 

Copper Queen Branch 
Lavender Pit 2/ 

Prec ip i t a te  Cu 2&/ 
Copper Queen Mine g/ 108,167 

 TO^ a1 ~9~108,029 

RANCHERS EXPLORATION AND 
DEVELOPPENT CORPORATION: -- - 

Bluebi rd  Mine 
Cathode Cu 

Old Reliable 12,' 
p r e c i p i t a G  Cu 

T o t a l  

TOTAL 
LARGE COMPANIES A,/ - -ap-~--- 164 526.602 1,633,652,571 28,312,423 189,311,073 21 2,082,689,143 14/ 31, C91, 583 

Source: Arizona Department of Mineral Resources 



TABU I (continued) 

COPPER AND MOLYBDENUM PRODUCTION OF LARGE ARIZONA COPPER MINES 

1/ Copper Cities open-pit mine shutdown May 9 ,  1975, however, leachlog operations pontinued through 1976. - 
2 /  Cities Serv ice ' s  new solvent extraction-electzc-,;inning plant came on stream in May, 1976. -, 

3/ Pinto Valley's initial s t a r t - u p  was in Ju ly ,  1974. - 
4/ Cyprus Bruce Copper and Zinc Company's copper production from copper-zinc ore. The Company's zinc - 

production f o r  1976 amounted t o  19,376,966 pounds of zinc. - u Cvprus Johnson came on-stream March 15, 197Ta 
6/  he bkeshore mine came on-stream early in 1976. - 
7/ No production since March 1975. - 
8/ Phelps Dodge's Metcalf mine and concentrator began production in January 1975. - 
g/ The Lavender Pit and Bisbee concentrator operations were terrxinated December 14, 1974. However, leachlllg - 

operations continued through 1976. 
101 Thi s  f igure  represents production from the  dumps, the Lavender P i t  and the Copper Queen mine. 
11/ Phelps Dodge's Bisbee underground mines ceased operat ions on June 13, 1975, thus ending approximately - 

100 years of production. However, leaching operat ions continued through 1976. 
1 2  Leaching operations at Old Reliable were suspended Ju ly ,  1975. - 
13/ For  a comparison t o  a l l  copper produced i n  Arizona, with a c l a s s i f i c a t i o n  of source material ,  - - 

reported by the U.S. Bureau of Mines, see Tables I X  & X. Specific comparisons may d i f f e r  due 
to times and methods of reportingo 

14/ Includes 142,636,824 pounds of copper produced i n  1975 and 259,820,353 pounds of copper produced - 
in 1976 from material not c l a s s i f i e d  generally as cre (see detail by company in this t ab l e ) ,  A 
more d e t a i l e d ,  recent ,  h i s t o r i c a l  record o f  leach production only is given in Table 11, 

151 Includes 2,837,941 tons of smelter  s lag reprocessed by Magma (see deta i l  in this t ab le ) .  - 



TABrn I T  
ARIZONA LEACH COPPER PRODUCTION Y 

( Thousand Pounds 

Property 

Bagdad g/ 
Bisbee 3 1  
~1uebi.r; 
Castle Dome 
Copper C i t i e s  
Emerald Isle 
Esperanza 
I n s p i r a t i o n  
Jobson 
Lakeshore 
M i a m i  
Mineral - H i l l  
Mineral Park 
Morenci 
Old Reliable 
Ox Hide 
Peacock 
Ray 21 
Red H i l l s  
San Xavier 



Property 

TABU3 11 
ARIZONA LEACH GOPPEX PRODUCTION - 1/ (Continued) 

( Thousand Pounds 

Silver Bell 6/ 5,027 4,909 5,226 5,614 6,297 7,897 8,092 7,660 8,497 8,627 
Twin Buttes - - - - - - - - 13,462 57,925 
United Verde 190 307 248 232 165 140 214 44 32 - 
Zonia 3,264 3,928 3,576 4,456 4,769 4,778 2,991 2,717 619 - 

TQTAL 

PERCETTI! OF PRIMARY 
COPPER PRODUCED z/ 13 -5 1l05 11,4 10~6 10-9 11,2 11-0 13,8 16 1 10~8 

Source: Arizona S t a t e  Dept, of Mineral Resources 

I/ Copper recovered from precipitate and/or by solvent extraction from material dump, heap,. vat or i n  s i t u  leached. - 
2 /  Precipitation replaced by solvent extraction in 1971 - 
3/ Lavender P i t  and Copper Queen 
/ Precipitation replaced by solvent extraction in 1969 - 
r/ Includes only copper contained in precipi ta tes  from dump leaching. Does not  inc lude  copper produced by 

electrowinning, 
6 /  San Xavior discontinued production of Sil iceous Flux and commenced production cf copper precipitate as of - 

5/2/73 0 

2/ Leach capper compared t o  t o t a l  copper produced from all primary sources as reported i n  "Minerals Yearbook- 
Area Reports:  Domestic", Uo So Bureau of  Mineso 

NA Not Available 



MINE OPERATION 

ANAMAX MINING COO 
Twin Buttes 

Sul f ide  
Oxide 

ARIZONA RANCH & PETALS CC, 
Mineral Hill . 

Oxide 
ASARCQ INC- 

Plissidn 
S u l f i d e  

Sacatori 
Sul f ide  

San Xavier 
Sulf ide  
Oxide 

Si lver  Bef 1 
" S u l f i d e  
Oxide 

BIG H O U  MINING COO 
United Verde 

Sulf ide  
Oxide 

AVERBGE CU CONTENT OF ORE PRODUCED AT ARIZGNA COPPER MINES 
(Percent Total Copperf 



TABLE 111 (continued) 

MINE OPERATION - 

AVERAGE CU CONTENT OF WE PRODUCED AT ARIZONA COPPER MINES 
(Percent T o t a l  copper) 

CITIES SERVICE COO 
C a s t l e  bcme 

O x i d e  
Capper C i t i e s  

S u l f i d e  
Oxide 

Miami 
Oxide 

Pintc Valley 
Sulf ide  

ClTPRUS MINES CQRP- 
Bagdad 

Sulf ide  
Uxi de  

Bruce 
Su l f ide  

Johnsor 
Oxide 1/ 

Old Dick Tand Coxper Quue~nn) 
Sulf ide  

Pima 
S u l f i d e  



AVERAGE CU CONTENT OF ORE PRODUCED AT ARIZONA COPPER MINES 
(percent Total Copper) 

Emerald I s l e  
Oxide - - - - 

K E C U  N I N I N G  COG 
-'- 

Lakeshore - - Sulf ide  - - - - - - - - 0 76 
Oxide - - ... - - - - - - - loOj 

INSPIRATION CONSOLIDATED COPPER COO 
Christmas (underground) 

Sul f ide  l,14 - - - - - - - 1 - - 
Christmas (open p i t )  

S u l f i d e  .77 .63 .65 .-80 .74 .57 . 5 7 , . 5 8  
Inspiration Area Mines 

S u l f i d e  0 47 - .?3 .71 6 6 3  &6+3 -63 
Oxide 0 36 - 

Ox Hide 
Oxide 11 - - 037 036 03c\ - 029 0 2'7 

K E ~ ~ ; ; C O T T  COFPER 
Ray 

Su l f ide  .97 0 9 ~  .89 091 083 -90 ,86 
S i l i c a t e  1017 1039 1-25 1.35 1.19 1.23 1.15 
Oxide 



TmLE 111 (continued) 

MINE OPERATION 

AVERAGE CU CONTENT OF QRE PRODUCED AT ARIZONA COPPER NINES 
(Percent T o t a l  Copper) 

MCAIiESTER FUEL GO, 
Zonila 

Oxide 
NEW~ONT MINING GORP, 

Magma 
% l f i d e  

S a  Manuel 
Sulf ide  

PENNZOIL GO, (Duval Corp. ) 
Esperanza 

Su l f ide  
Oxide 

Mineral Park 
Sul f ide  
Oxide 

Sierrita 
Sulf ide  

PHELPS DODGE CORP, 
Copper Queen 

Su l f ide  
,Qxide 

Lavender 
Su l f ide  
Oxide 

Metcalf 
S u l f i d e  
Oxide 



MINE CPERATION 

AVERAGE eu CONTENT OF ORE PRODUCZD AT ARIZCNA COPPER MINES 
(Pe rcen t  Total ~ o ~ p e r )  

PHELP2 DONE CORP, (continued) 
I4orenci 

Sulfide 
Oxide 

New Cornelia 
S u l f i d e  

RANCHERS EXPLORATION & 
DEVELOPMENT CORP, 

Bluebird 
Oxide 

Old Reliable 
Oxide 

STANDARD METALS C O W o  
Ant ler  

.Sulfide - - - - 

WEIGhTED AVERAGE SULFIDE GRADE - 3/ .80 .75 -72 .73 - .64 .64 .60 .57 -56 ,61 
I. I_ 

Source: Company Annual Reports,  Form 10-Kfs, and Prospectus; "International Directory of Mining and Mineral 
Processing Operationsw, E/MJ; A z o  Dept. of Mineral Resources. 

( ) Percentage i n  parenthesis is approximate; not used in calculation of weighted average, 
1/ Acid soluble copper,  - 
2/  Sul f ide  copper. - 
3 Weighted average grade of  ore m i l l e d ;  based generally on an assay of  t o t a l  copper. - 



TABLE IV 
CONTAINED CU RECOVERIES AT ARIZONA COPPER MINES - X/ 

(Percent of To ta l  Copper) 

MINE OPERATION 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 

Twin But tes  

Mineral Hill 
Mission 
Sacaton 
San Xavier 

- S i l v e r  B e l l  
Copper C i t i e s  
P in to  Valley 
Bagdad 
Bruce 
Johnson 
Old Dick 
Pima 
Emerald I s l e  
Lakeshore 

Christmas (UG) 
Christmas (QP) 
I n s p i r a t i o n  Area 

Ox Hide 
Rag 

Zonia 

Su l f ide  
Oxide 
Oxide 
Su l f ide  
Su l f ide  
S u l f i d e  
Oxide 
Su l f ide  
Su l f ide  
Su l f ide  
Sulfide 
Sul f ide  
Oxide 2/ 
s u l f i d e  
Su l f ide  
Oxide 
Su l f ide  
Oxide 
Sulf ide  
Su l f ide  
S u l f i d e  51 
Oxide 
Oxide 2/ 
s u l f i d e  
Oxide 4/ - - - - 
Oxide I n - s i t u  Leach 1973-75 - 

Magma Su l f ide  97 91 95 
San Manual Sul f ide  5/ 92 93 93 90 87 



MINE OPERATION 

TABLJ3 TV (Continued) 
CONTAINED CU E;ECOVERIES AT ARIZONA COPPER MINES 1/ - 

(percent of Total Copper) 

Esperanza 
Mineral P,n.rk 

Sierri ta 
Copper Queen 
Lavender . 

Met calf 

New Cornelia 
Bluebird 
Antler 

S u l f i d e  
Su l f ide  
Oxide 
Su l f ide  
Su l f ide  
Su l f ide  
Su l f ide  
Oxide 
Su l f ide  
Oxide 
Sulf ide  
Oxide 
Su l f ide  

Source: Company Annual Reports and Form I F ' S ;  Az. Dept. of Mineral Resources, 

1/ Recoveries are based on avai lable  reported producticn and average grade of material t rea ted .  A number of - 
oxide operat ions are not l i s t e d  because of inadequate data, 

2 /  Percent recovery of acid so lub lg  copper. 
.I 

3/ Percent recovery in flotation-concentration treatment, after  ore has been leached. - 
4/ Si l i ca t e  treatment. 
1 

5/ Percent reccvery of  s u l f i d e  copper. 
I 



TABLE V 

STRIPPING RATIOS AT ARIZONA OPEN-PIT COPPER MINES - 1/ 
(Waste: Ore) 

Twin But tes  - - - 
Mission 4,9:1 3.1:1 2.7:1 
sacatoh - - - 
San Xavief - - 
S i l v e r b e l l  2.5:l 2,4:1 1.9:l 
Copper Cities ~ 9 : l  109:1 1 ~ : 1  
Pinto Valley - - - 
Bagdad 1 :  3*9:1 3*7:1 
Johnson - - - 
Pima 
Christmas 1,6:1 3&:1 -:I 
Inspiratiua Area 1.3:1 1 1:l 
Ox Hide - - 0 
Ray 2 2  1,9:1 2,8:1 
Esperanza 2 - 3 ~ 1  108:1 104:1 
Mineral Park 1.7:l 2.2:l 1,8:1 
Sierrita - - - 
Lavender 4 2 1  4.4:~ 4231 
Met calf - - - 



TABLE V (continued) 

Morenci 
New Cornelia 
Bluebird - 4/ 

STRIPPING RATIOS AT ARIZONA OPEN-PIT COPPER l4INES 1/ - 
(Waste:Ore) 

Source: "Minerals Yearbook-Area Reports: DomesticlI, U. S. Bureau of Mines; Company h u a l  Reports ;  Az. 
Dept. of Mineral Resources. 

11 Leachable rock included with waste (except at solely leach operations). 
L- 

~ n c l u d e s  preproduction s t r ipping.  
St r ipping continued as sulfide concentrator was shut  down-from March, 19'& t o  January, 1976, 6 - Fiscal year from W1. 1 to June 30. 

5/ Excludes ratios at Twin Buttes and Sier r i ta ,  
Excludes r a t i o  at Twin Buttes. 



ARIZONA PRODUCTION AND VALUE OF COPPE3, MOLYBDENUM, GOLD, AND SILVER 

RECOVERED FROM COPPER ORE 

Molyb denurn z\ Value 
Gold 2/ S i l v e r  2/ 1,000 lbs Copper 4/ of Copper 

Copper Ore L/ Troy ounces Troy 0un;es Value Pounds ~bsT/~re-~on go ld ,  s i l v e r  & 
Year Tons Value 5/ Value 6/ (in 81,000) Value Ave&/lbo 7/ Molybdenum - 



TABLE VI (continued) 

RECOVERED FROM COPPEB ORE 

Molybdenum z/ . Value 
Gold 2 /  S i l v e r  2 /  1,000 l b s  Pounds Cop f b s  er ,@re-Tan 4/ of Cop er 

Copper Ore 1/ Troy OuKces ?key OuncFs - Value  old, ~ I P v e r  
Year Tons Value - 5 /  Value 6/ (in %l,cO)  Value Ave. e / lboz /  Molybdenum - 

Source* . ffMinerals YearbookArea Reports: Domesticu, U. S o  Bureau o f  Mines, 

1/ Includes some copper-zinc ar,d/or lead-zinc ore in 1972 and thereafter, 2 /  Excludes gold and silver recovered - 
from vat cr heap leaching of ccpper cres and from copper tailings or coppercleanuF in 1969 and thereafter. 
3/ Molybdenum content of recovered  concentrate. 4/ Excludes precipi ta te  copper from dump and in-place leaching. - 
5/ A t  average domestic, free-market gold price in1968 and' thereafter:  year 1968, $39.26 per oz. ; 1969, $42.19 ; - 
1970, 836.39; 1971, 840.81; 1972, $58.40; 1973, 897.81; 1974, 9159.73; 1975, 8161.49; 1976, $=5,32. 6J A t  E/MJ 
average N. Yo market price f o r  .999 fine silver. 7 /  At E/MJ average price,  domestic, f . c . b o  refinery. - 



MINERAL PRODUCTION IN ARIZONA I/ 
1975 3-976 7 .  

Mineral Quantity Value- &uantity Value 
- ---. .- ( thousands ) ( thousands ) - 

Asbestos . short' tons 1,676 W " .  N A W 
Clays 2 /  thcusand short tons 
Coal (5 turninclus ) do 
Copper (reccverable content of ores, etc . )  shc r t  tons 
Gem s tones  
Gold (recoverable content of ores, etc.) 

troy ounces 
Gypsum thousand shor t  tons 
"Lad (recoverable content of  ores, e t c . )  

short tons 
Lime thousand short tons 
Mica, scrap do 
Molybdenum (content of concentrate) thousand pounds 
Natura l  gas ' mil l ion cubic fee& 
Petroleum ( crude ) thousand 42-gallon barrels 
Puml ce thousand s h o r t  tons 
Sand and gravel 3/ do 

Silver (recoverable content of ores, etc.) 
thousand troy ounces 

Stone thousand shor t  tons 

$361 
W 

1,425,994 
4, roo 



T A B U  V 3 I  (cont inued) 

MILJ%AL PRDDUCTICNf IN ARIZONA &/ 
1975 

Quanti ty Quantity 
1976 

Mineral Value Value 

Zinc ( recoverable  content  of o res ,  e tc .  ) 
s h o r t  t o n s  

Value of i tems t h a t  cannot be d i sc losed :  
Asbestos, Cement, Clays ( b a l l  and common), 
Feldspar, F lourspar ,  Helium (high p u r i t y ) ,  
I r o n  ore ,  Mica (crude)  4/, P e r l i t e ,  P y r i t e ,  
S a l t ,  Sand and gravel  ( h d u s t r i . n l ) ,  Tungsten, 
and va lues  ind ica t ed  by symbol W 

T o t a l  
T o t a l  1967 cons tant  dollars XX 3 509,829 X X  '$ 620,720 E/ 

Source: !!The Mineral Indus t ry  of Arizonaff,  U. S .  Bureau of Mines, Jan. 1978. 

W Withheld t o  avoid d i s c l o s i n g  i n d i v i d u a l  company c o n f i d e n t i a l  data; included with 'Value of items 
that cannct ke  disclosed."  XX Not appl icable .  x/ Preliminary. NA Not ava i l ab le .  

r_ " 

1/ Production as measured by mine shipments,  sales, or  marketable product ion (including consumption by producers).  - 
2 /  Excludes b a l l  c lay  and common clay. - 
3/ Excludes i n d u s t r i a l  sand and gravel. - 
4/ Crude mica includes figures l i s t e d  previcusly under bcth scrap mica and sheet mica, where appl icable .  - 



.TABLE V I I I  

ARIZONA MTNE PRODUCTION OF COPPER, LF;AC, ZINC, GOLD AWD SILVER 

1858 To Present - In terms of Recoverable Metals 
COPPFa IXAD ZINC 

Value Value Value 
Short Tons (Thousands) Short Tons ( thousands ) Short Tons ( thousands) 

COMEINED VALUE 
COPPER, LEAD, ZINC,  

G O D  
Value 

SILVER 
Value 

Ounces Ounces ( thousands ) 
CI1_ 

( thousands ) 

1858 - 1974 14,251,601 $408,365 442,900,226 $5099500 
Y375 85,790 13,854 6,286,000 27,783 
1976 102 062 12,792 7,615,000 33 3 126 

Total 1858-1976 l F E g 3 9  456,801,226 $570,409 

GOLD AND SILVER 

Est. Value of o the r  Metala & Non-Metallics produced through 1974 $1,658,348,000 
Value of Other Metals & Non-Metallics Produced i n  1975 a/ 195,692,Oo 
Value of Other Metals & Non-Metallics Produced in 1976 a/ 247,525,000 
Tota l  E s t .  Value of Other Metals & Non-Metallics Produced through 1976 -&A 2 101 565,000 
GRAND TOTAL ESTIMATED VALUE OF ARIZONA MINERAL P R O W T I O N  THROUGH 1976 $ ~ Z , ~ Z O , Z ~ O , O O O  

Source: Arizona Bureau of Geology and Mineral Technology; U. S o  Geological Survey; "Minerals Yearbook- 
Area Reports-: Domesticu,P. S o  Bureau of Mines 

r/ Revised; a/ For Production detail see Table V I I .  - - 



ARIZONA MINE PRODUCTION (RECOVERABLE) OF GOLD, SILVW, COPPER, LEAD, AND ZINC IN - 1975, BY CLASS OF ORE 
OTHER SOURCE MATERIAL 

- - 
Material -.. s o l d  o r  Gold Si lve r  P A  uumbea: V U P ~ ~  Lead Z i n c  

Source of treated (troy 
Mines 1/ ( s h o r t  tons) ounces) . 

( t r o y  ('&hor t ishmt (short 
ounces 1 tons tons) tons) 

d 

Lode ore: 
Gold, gold-silver and 

silver 2/ 5 340,261 2,692 62,466 225 2 ( 3 / )  
Copper 29 168,655,544 82,385 6,155,669 748,39  223 ' 22 
Copper-zinc 1 94,608 374 35,136 3,137 - 

- 8,367 
Lead and lead-zinc 2/ 788 - 3 3,130 11 7,106 267 

Total - 4/ 3.3 168,753,282 82,770 . 6,J&9?,911 751,489 412 8,655 
Other lode mate r i a l :  

Gold-silver tailings 1 65 , 216 320 24,286 80 - - 
Cupper t a i l i n g s  , si lTer 
cleanup and lead 
cleanup g/ 

Copper precipitates 
T o t a l  
Grand Total - 4/ 

Source: "Minerals Yearbook-Area Reports: Domestic", U. So Bureau of Mines 

1/ Detail will not add to -  t o t a l  because some mines produce more t h a r  one class of material. - 
2 /  Combined t o  avoid disclosing individual company c o n f i d e n t i a l  data. - 
j/ Less than 1/2 unit. 

/ - Data may not  add t o  t o t a l  shown because of independent rounding, 
5/ Excludes newly generated tailings. - 



TABLE X. 

ARIZONA MINE PRODUCTION (RECOVERABLE) OF  GOLD, SILVER, COPPER, LEAD, AND ZINC IN - 1976, BY CLASS OF ORE 
OR OTHER SOU-ilCE MATERIAL 

Material 
Number s c l d  o r  Gold S&$lirer Copper Lead Zinc 

Source of t r e a t e d  ( t r o y  ( t r o y  ( shor t  ( shor t  ( shor t  
mines - 1/ ( s h o r t  tons) ounces) ounces > t cns ) tons ) tens) 

- -- 
Lode ore :  

Gold,  go ld - s i lve r ,  and 
s i l v e r  g/ 10 993,177 3,860 289,065 25 2 - 

Copper 27 194,046,281 97 1 636 7 9 276,850 953,447 280 
- 36 

Copper-zinc 1 90,278 325 31,545 2,768 9,349 
Lead and lead-zinc 2/ 3 1,313 18 2,554 1 56 1x4; 

Other lode  material: 
Gold-silver t a i l i n g s  and 

copper t a i l i n g s  2/ 3 40,985 A/ 223 15,098 18,868 - - 
Copper precipi ta tes  11 70,117 - - 49,313 - - 

Total :/ 14 111,102 223 15,098 68,180 - - 

Grand To ta l  A/ 45 195,242,151 102,062 7,615,112 1 ,024~421 338 9,501 

/ Detail  will not  add t o t c t a l b e c a u s e  some mines produce more than one c l a s s  of  material. 
2 Combined t o  avoid d i sc los ing  ind iv idua l  company conf iden t ia l  data. - 
3/ Data may not add t o  total shown because of  independent rounding. - 
4/ Excludes newly generated ta i l ings ,  - 
Source: "Minerals Yearbook-Area Reports:  Domesticff,  U, S. Bureau of Mines 



MAJOR DESIGNED COPPER CAPACITY IN ARIZONA y 
(Short Tons of Recoverable ~opper/Year) 

OPERATOR MINE - G331PAC ITY - 
Phe lps Dodge 
Newmont 
Anamax 
Kennecat t 
Pennzoil (Duval) 
Cyprus 
Cyprus 
Hecla 
C i t i e s  Service 
Phelps Dodge 
Inspiratiori 
Phe lps Dodge 
ASARCO 
Newmont 
ASARCO 
ASRFiCO 
Pennzoil (hval) 
Pennzoil ( 1hva l )  
ASARCO 
Ranchers 
Cities Service  
Inspiration 
Cyprus 
Inspiratio11 
Phelps Dodge 
C i t i e s  Service 

TOTAL 

Norenei 
San Manuel 
Twin Buttes 
Ray 
Sie r r i  ta 
Pima 
Bagdad 
Lakeshore 
Pinto Valley 
Met calf 
Inspiration Area 
New Cornelia 
Mission 
Magma ( s u p e r i o r )  
S i l v e r  B e l l  
Sacaton 
Mineral Park 
Esperanaa 
San Xavier 
Bluebird 
Miami 
Christmas 
Johnson 
Ox Hide 
Copper ~ u e e n / b v e n d e r  
Copper Cit ies  

250,000 
140,000 
126,000 
95, (300 
90,000 
80,000 
75,000 
65,000 
62,500 
60, ooo 
55 ? (30Q 
50,000 
45,000 
40, no0 
25,000 
21,000 
20,000 
18, on0 
12,000 
8,000 
6,000 
6,000 
5 , O  
5,000 
4,000 
1 500 

1,265,000 

Source: A:z. Dept. of  Mineral Resources f i l e  data; Company Annual 
Reports and Form 10-K;  Professional. Publicationso 

&/ Figures generally represent a current estimate of the potential. 
productive capacity of primary recoverable copper in concentrates, 
p r e c i p i t a t e s ,  and cathodes. The estimates are based on recent 
produe-tion figures and an capaci t ies  of concent ra tor  and leach- 
p lan t  facilities. Other factors affecting actual production in- 
clude,  f o r  example, grade of ore and recovery. Same capacities 
have been published by the r e p o r t i n g  company. 



TABLE XI11 

UNITED STATES PRODUCTION AND VALUZ OF COPPER, GOLD, AND SILVER 

RECOVERED FROM COPPER ORE 

GOM 1/ S i l v e r  1' Coppor 2/ - Value of 
Copper Ore Troy Cunc& Troy ~ u n c e s  Pounds Lbso/Ore Ton Copper, Gold 
Tons Value 3/ Value 4/ Value Ave, $/lbo z/ and Silver Year 

1966 



UNITED STATES PRODUCTION AND VALUE OF COPPE8, GOLD, AND SILWR 

RECOVEB&D FROPI COPPER ORE 

Gold k/ S i l v e r  3.J Copper 2/ Value of 
Copper ere Troy Ounces Troy Ounces Pounds Lbso/Ore Ton Copper, Gold 

Year Tom value 31 value Value - Ave @/lb, 5/ and S i lve r  
I_Y -= 

Source: "Minerals Yearbook-Metals, Minerals, and Fuels", U. S o  Bureau of Mines. 

1/ Excludes gold and s i l v e r  recovered from vat or heap leaching of copper ores and from copper tailings o r  - 
copper cleanup .in 1969 and thereafter.  .2/ Excludes precipitate copper from dump and in-place leaching. 

3/ A t  average domestic free-market gold price in 1968 and thereafter (note 2'' in Table VI). 4/ A t  E/MJ - 
average NOYO market price for .999 fine s i l ve r .  5/ A t  E/MJ average pr ice ,  domestic, f.o.b. refinerye 

- 
6 /  Eased on first 8 months of 1967. 7 /  Based on laFt 9 months of 1968, 

-, 

- - 



Year - 

TABrn XIV 

UNITED STATES PRODUCTION AND CONSUMPTION OF COPPER 

( shor t  Tons) 

Mine I/ -- Secondary - 3' Total - Total 3/ -- 

Total 
Production 
As % of 
Consumpti% 



TABU XIV (Continued) 

UNITED STATES PRODUCTION AND CONSUPlPTION OF COPPER 

(Short Tons) 

PRODUCTION C0HSLfMPTIC.N 

Year - Mine 3J - Secondary i2/ Total Total 3/ -- 

Source: "Minerals Yearbcok-Metals, Minerals, and Fuelsf r ,  U. S. Bureau of Mines. 

Total 
Production 
A s  % of  
Consumption 

I/ Recoverable copper. 
P 

2 /  Copper recovered as unalloyed copper only.  - 
3/ Refined copper in cathodes, wire bars, etc,; reported by consumers, - 



TABLE XV 

IMPORTS OF PRIMARY COPPER INTO THE UNITED STATES BY COUNTRY OF ORIGIN 

Source of I ~ p o r t  Copper Content (short  tons ) 

1972 7 Q7K - 1973 - 1974 
--A 

A l i J  - 1976 - 
Ore, Concentrate, Matte: 

Australia 
30 t swana 
Canada 
Chile 
Honduras 
Mexico 
Nicaragua 
P a p a  New Guinea 
Peru 
Philippines 
Poland 
Rhodesia 
south Africa, Republic of 
United Kingdom 
Other Countries 

Total Ore, etc .  



TABU IYV (Co~tinued) 

IMPORTS OF PRIMARY COPPER INTO THE UNITED STATES BY COUNTRY OF ORIGIN 

Copper Content (shor t  tons)  

1973 
P - 1974 - 1975 

Scurce of Import -.- 

Blis te r  Copper: 
Canada 
Chile 
Kenya 
Mexico 
Peru 
South Lfr ica ,  Republic of 
South b e s t  Afr ica  
Y u g o s l ~ v i a  
Zambia 
Other Countr ies  

Total Bl i s t e r  

Refined, -- Cathodes and Shapes; 

Aus t ra l i a  
Belgium-Luxemburg 
Brazil 
Canada 
Chile 
France 
Germany, West 
I t a l y  
Japan 



TABU XV (Continued) 

IMPORTS OF PRIMARY COPPER INTO THE UNITEE STATES BY COUNTRY OF ORIGIN 

Source of Import Copper Content ( s h o r t  t ons )  

1972 - 1973 1974 - 1975 7 1976 

Refined, Cathodes and Shapes:(~ont'd) - 
May-! r n  
A rUILI V V 7,620 
Netherlands 
Norway 
Peru 
Poland 
South Africa, Republic of 
Tanzania 
U,SoSeRo 
United Kingdom 
Yugoslavia 
Z a i r e  
Zambia 
Other Countr ies  

To ta l  Refined 

Enrr 

T o t a l  : Primary Copper Imports 404,824 401,140 577,444 309,727 514,978 
Less*  Primary CcpperExports  208,924 220,266 - r/ 141,674 - r/ 182,278 129,463 

(ore, concto,matte 
b l i s t e r  & re f ined)  

Net Primary 1 6 o r t s  195,900 

Source: "Minerals Yearbook-Metals, Minerals, and Fue l sw,  U o  So Bureau of Mines 
XJ' Revised 



TABLE X V I  

Mine Production 
Arizcna 
United States 
World 

SALXENT COPPER STATISTICS 
In shor t  tons 

Primary Refined Stocks a t  U.S. Refineries - a/ 
Beginning of Year 
End of Year 

Primary Refined Prod. of U.S. Refineries 
From Domestic Ores 
Frcm Foreign Ores, Matte, etc. 

Total 

Secondary Copper Produced from Scrap 
Recovered as Unalloyed Copper 
Recovered in Alloys &# . 

Total Secondary Copper 

Imports : 
Copper In Ores, Concentrates, Matte 
Copper in Blister 
Refined Copper a/ 

T o t a l  Imports 



TABLE XVI 

SALIENT COPPER STATISTICS (Continued) 

Exports : 
Gcpper in Ores, Concs., Matte, Blister 
Refined Copper a/ 
Total Exports 

EXCESS OF IMPORTS OVER EXPORTS -- 

Consumption: 
Apparent, New Refined (primary) 
Actual, Total Refined 

D,So MINE PRODUCTION VSo Uo  S o  CONSUMPTION - 
Production as a Percent cf Apparent Consumption 

To shor t  tpns  
1975 - 

Average Price cf Copper L/ 76,65e 63 .54@ 

Source: '!Minerals Yearbook-Metals, Minerals, and Fuels",  U, S, Bureau of Mines 

r/ Revised - 
a/ May i nc lude  some from scrap,  

Includes copper i n  chemicals : 1974-2,649; 1975-2,480; 1376-4,007 
c/ At E/MJ average pr ice ,  domestic,  f .oob ,  refinery.  
rl 



TABLE XVII 

MIPE PRODUCTION OF COPPER I N  
ARIZONA, THE UNITED STATES, AND THE WORLD 

WITH DOMESTIC PRICE OF COPPER 

- ARIZONA ---- UNITED STATES 
% of % of % of Price 

Short  U, S o  World Short  World $ Per 
Tons Prod, Prod, - Tons Prod. ~ o u n d . .  z/ 

WORLD 

Short 
Tons 



TABLE X V I I  (Continued) 

a R I Z 0 N A  
% of % of 

Short U. So World 
Tons Prodo Prod, 

UNITED STATES 
Price 

Short World @ Per 

WORLD 

Period Tons Prod. Pound a,/ 



TABm l ( V I I  (Continued) 

ARIZONA A -. UNITED STATES 
% of % of % of Pr ice  

Short U, S o  World Short World q? Per 

- Tons Prod, Prodo Tons Prod, Pound a/ 
Short 
Tons Period 



TaBWE XVII (Continued) 

ARIZONA 
% of % of 

Short UoSo World 
Period ,Tons Prod, Frodo 

- UNITED STATES 
% of Price - 

Short World $ Per 
Tons Prod Pound a/ - 

WORLD 

Short 
Tons 

T o t a l  1874 - 
1976 29,421,469 - 43.0 13*0 - - 68 ,343,917 ___I P o 3  - 225,740,245 .- 

Source: Mineral Resources of the  U. So, U. S. Geological Survey (~ears 1882-1923) 
U. S o  Bur. Mines (Years 1923-1931); Minerals Yearbooks and other reports .  
I.J. S. Bur. Mines (Years 1932-1976); Ariz. Bur. Mines Bull .  140 (1936). 

a/ A t  EfMJ average price, domestic, f.o.b. refinery, - 
b/ Smelter production from domestic ores  prior to and including 1911. - 
c/ Average price f o r  Arizona copper only prior to and including 19x1; calculated from total of values - 

reported or estimated by sources, amounting to $506,283,000. 



TABLE - < V I I  (Continued) 

r/ kevised; - 
Based on first 8 months of 1967. **Based on the last 9 months of 1968. 

I/ World War I 1914-1918. - 
2 /  P9st World War 5 Recession (1921). Lasted about one year. - 
31 Depression began in 1930; was at  i ts  worst in 1933; gradual ly  improved t o  1937. - 
4/ Recession in 1938. Recovery in 1939 caused by War demand, - 
5/ World War I1 began in 1939; highest copper consumption ir. 1944. 
/ In 1948 and early 1949, copper was being produced in the -J. S o  at the  r a t e  of 68,000 short tons per month, - 

imports ran 40,000 tons per month of blister and refined copper, exports ran 12,000 tons per month and 
the price of copper averaged 22.5 cents, 

I n  March, 1949, Congress suspended the copper import tax, and in the ensuing months domestic 
demand fell drastically while imports continued at practically the same rate, The p r i c e  dropped to 
16 M cents. Many mines were forced to close. Production dropped to 56,000 tons per month from a high 
of 78,000. 

7 /  Korean War 1950-53. - 
8/ Curtailment early i n  t h e  year  (1954), and a se r i c s  of s t r i k e s  in August and September caused a l o s s  in - 

production of over 100,000 tons. Consumption in the U. S o  was reduced but  the reduction was offset by 
an appreciable rise in consumption in other countries, chiefly in Europe. Result: a short supply of 
copper at the end of the year, 

91 Recession 1957-58 Import t ax  restored 7/1/58 a f t e r  ?-year suspensiono 
1 First Uo S. troops killed in Vietnam in mid-1959, Record copper production rate first half of 1959 but - 

'75% of U. S o  ou tpu t  halted i n  August by strikes which lasted i n t o  1960. 
111 A major Copper Strike started in the U. S. on July 16, 1967, and ended in March, 1968. A less of 855,000 - 

tons of copper production is  estimated as a r e s u l t  of the strikeo 
12/ 1969, Highest annual production in U. S. history. 
I 

13/ 1970, Highest annual production in U. S o  history and supply catches up with demand. - 
1-41 A copper strike started in the U. S. on July 1, 1971, and ended i n  August, 1971. A loss of 250,000 
I 

tons of copper producticn is estimated as a result of t h e  s t r i k e ,  
151 Copper strikes lasting maximum of 42 days in 1974; strong i n f l a t i o n  coupled with worldwide business - 

rccess2on gave cc2per  industry its worst period s ince  the  1930's. 



TABLE XVIII 

WORLD M I N E  PRGODCTION OF COPPER BY COUNTRY _5/ 
(Short Tons) 

Chuntry 
North and Central America: 

Canada 21 
Cuba z/ 
Dominican Republic 
Guatemalta , 

Mexico 
Nicaragua L/ 
United S t a t e s  2 1  

u' 

South America: 
Argentina 
Bol iv ia  4-1 
Brazil 
Chile 
Colornbi~.~ g/ 
Ecuador 
Peru 

Europe : 
Albania 
Austria 
Bulgaria 
Czechoslovakia 
Finland 
Fr nnce 
Germany, East 
Germany, West 2-/ 6-1 
Greece 
Hungary 21 
Ireland 2,' 
Italy 
Norway 61 
PoLiind e /  

1,080 
1,300 
4,519 
L,O' I? 

3 4 , ~ - I ;  
300, coo 
4,955 
411,644 

~ o r t u ~ a ' i '  6-/ 
Romania 
Spain 
Sweden 
U,s,s,R/e/2/5/ _--  . .  . *  , 

United Kingdom 
Yugoslavia 

A.r"rica : 
Algeria g/ 
Botswana 
Congo (~razzaville ) r/ 



TABLE XVTII (Continued) 
WORLD M I N E  PRODUCTION OF COPPER BY COUNTRY I/ 

II) 

( short  Tons ) 

Country 
Africa (Continued): 

Eth iop ia  e/  
Kenya ,g/ 
Mauritania 
!,?orocco 3/ 
iciozanbiqTe 3/ 
Rhodesia, ~zuthern 8/ 
South ~ f r i c a ,  ~ e ~ u b j f i c  of 
South-West Africa, 

Territory of 3~'2/ 
Uganda 
Zlaire 
Z,;?.xbia 

Asia; 
Burma lo/ 
~hina,?eo~le's Republic of z/ 
Cyprus g/ - - -  

lnd ia  

Iran 1..1/ 
1 s r a . e T  
Japan 2 /g /  
Korea., North e /  
~ o r e a ;  ~ e ~ i b l y c  o f  
Malaysia 
Philippines 
Taiwan g/ 
Turkey 

Oceania: 
Australia 
Papua New Guinea 

Total 

Sou:-.:e : "Minerals Yearbook-Me tals , Minerals, and Fue l s t f ,  U ,  S. Bureau of 
Mines 



TABLE X V I I I  (Continued) 

WORLD MINE PRODUCTION OF COPPER BY COUJYTRY - I/ 
(Short Tons) 

e/ Estiniate - 21 Preliminary r/ Revised - 
1/ Data presented represents copper content (recoverable where indicated) - 

of are mined wherever possible. If such data was not available, the 
nonduplicative total copper content of ores, concentrates, matte, metal 
andl'or other copper-bearing products measured at the least stage of 
processing for which data was ava i l ab le  has been used, 

2 /  Recoverable. - 
3/ Copper content of concentrate produced, z/ Corporation Minera de Bolivia (COMIBOL) production plus exports by 

medium and small mines, 
5/ Smelher production, - 
6 Incltudes copper content of cupri f erous pyrites. - .- 
i'/ Excludes an unreported quantity of copper in iron pyrites which may - 

or may not be recovered, 
Yea]: ending September 30 of that stated, 
Data was compiled from operating company reports of Tsumeb Corp. Lido, 
General Mining and Finance Corp. Ltd. for Klein hub Koper Maatskappy 
LtdmVs mine near Rehoboth, and Falconbridge Nickel Mines Ltdo f o r  
&mites Mining Company (Pty.) Ltd,, Oamites mines. Data for General 
Mining and Finance Corp. Ltdo are for fiscal years ending June 30 of 
that stated, while data from other countries are for calendar years, 

10/ Copper content of matte produced. - 
11/ Year beginning March 2 1  of that stated. - 

Copper content of run-of-mine production is as follows in short tons : 
1974--90,985; 19?5--93,952 ; 1976--90,181. 



T r n E  X I X  

Yeas 

"COVERED EMPLOYMEI\JT1f AND WAGES IN ARIZONA COPPER MINING AND XmLTING 

Average Noo 
Covered Total 
Employees - 1/ Wages 

Average 
Annual 
Wage 

Average 
Weekly 
Wage 

Tons 
Copper 
O r e  2/ - 

10, 181 417994,321 4,125 79 0 33 41,757,273 
10,754 47,825,698 4,447 85 052 42,784,388 
11,365 54,950,255 4,835 93 0 14 44,472,522 
12,068 62,742,982 5,199 99 0 98 45,187,838 
12,502 65,518,853 5,241 roo 0 79 43,072,894 



TABL;E X I X  (Continued) 

VOVERED EWLOYMENTH AND WAGES IIY ARIZONA COPPER MINING AND SmELTItJG 

Average No. 
Covered 

Year Employees L/ 
T o t a l  
Wages 

Average 
Annual 
Wage 

Average Tons 
Weekly Copper 
Wage Ore L/ 

3-975 25,950 363,349,178 14,002 26g027 168,750,152 
1976 25,631 405,289,034 15,812 304 ?08 194,136,559 

Source: This report, Table XX; "Minerals Yearbook-Area Reports: Domestic", U. S. Bureau o f  Mines. 

1/ "Covered Employment" by law includes a l l  employees of employers of  three or  more persons. Since - 
the 'IAverage Noo of Covered Employees" i n  t h i s  table generally includes prac t ica l ly  a l l  workers 
i n  copper mining and processing (see  T a b b  XX), the number of employees is grea te r  than t ha t  
number tabulated under '!A11 EmployeesH in Table XXI, P r i o r  t o  1966 only a portion of the workers 
i n  smelt ing,  refining, and rod fabr ica t ion  were included i n  t h i s  t ab le ;  the r e s t  of the  end- 
processing workers were separated and classified under tlManufacturing" in Table XX. 

7 /  Mine production in short tons from "Lode ore: Coppert1 reported by the Uo S. Bureau of Mines. c/ - 
I n  1972 and thereafter the tonnage may include copper-zinc and lead-zinc ore combined t o  avoid 
disc los ing ind iv idua l  company conf iden t i a l  datao 



CiRIZONA 18DUSTRZES COVERED BY SOCIAL SECURITY 

AVERAGE NUPIBE3 OF COV&ZRED EWLOYEES, TOTILL WAGES, AVERAGE AENUAL LUGE 

AND AlIF:RAGE WEEKLY WAGE 

Lndus try 

Copper Mining / 
Copper Smelting, Refining 

Average 
Noo of Tc tal 
Employees - Wages 

* - 
& Rod ~abrication Z/ 2,872 

Total Copper Mng. & Processing 27,894 - 
Other Mng., Quarry' g & Processing 2,186 

A l l  Mng., Quarry1 g & Processing 30,080 
~ f g , ,  Ex. Copper Processing 109,376 
Construction 57,242 
Transp,, Utilities, etc .  - 4/ 35,843 
Wholesale-Retail Trade 175,192 
Services, Finance and Misc. 168,053 
Agriculture & Related Services 3,528 
State & Lccal Government 41,932 

TOTALS AND AVERAGES 621,246 

Average Average 
Annual Weekly 
Wage Wage 



Industry 

ARIZONA INDUSTRIES GOVEXEX) BY SOCIAL SECURITY (Continued) 

Copper Mining 
Copper Smelting, Refining & Rod Fab. 

T o t a l  Copper Mng, & Processing 
Other Mngo, Quarry'g & Processing 

A11 Mngo, QuarryFg & Processing 
Mfge, Ex, Copper Processing 
Construction 
Transp., Utilities, etc. - 4/ 
Wholesale - Reta i l  Trade 
Services, Finance and Misco 
Agriculture & Related Services 
State  and Local Government 

TOTALS AND AVERAGES 

Average Average 
Noo of T o t a l  Annual 
Employees 1/ - . Wages 

___OI 

Wage 

Average 
Weekly 
Wage 



TABLE XX (continued) 

Industry 

Copper Mining 
Copper Smelting, Refining 
and Rod Fabrication 
Total Ccpper Mng. & Processing 

Other Mng., Quarryfg & Processing 
~ l l  Mng., Quarry'g & Processing 

Mfg,, Exo Copper Processing 
Construction 
Transp. Utilities, etc. .?/ 
Wholesale - R e t a i l  Trade 
Services, Finance and Misc, 
Agriculture & Related Services 
S t a t e  & Local Government 

TOTALS AND AVERAGES 

Average 
No, of 
Employees 1/ 

Average 
T o t a l  Annual 
Wages Wage 

YEAR 1976 

;,vercige 
Weekly 
Wage 

Source: Research & S t a t i s t i c s  Unit, Unemployment Insurance Bureau, Arizona Dept, of Economic Secur i ty ,  

1/ Inc ludes  a l l  covered em~loyees ,  Figures relat ing t o  copper nining and smelting, and manufacturing, - 
are adjusted a s  described i n  the  following footnotes,  

2 /  I n  1974, the  employee f igure  includes a l l  covered wcrkers i n  copper mining and milling and probably - 
those i n  one smelter-  I n  1975 and t h e r e a f t e r ,  t h i s  f igure  excludes copper smelting & r e f i n i n g  and 
copper rod fabr ica t ion ,  
In 1974, the  employee f igure  includes a l l  covered workers in smelt ing (and other end processing) 
except probably one smelter (see note - 2 / ) .  

4/ Transportation exclusive of railroads. 



A11 employees - 

Period 
TgK-- 
1967 
7 Moso 
5 Moso 
1968 
3 Moso 
9 Meso 
1969 
1970 
1-972 
1972 
1973 
1974 
1975 
1976 

Avco N o o  

(Thousands ) 

2 /  - - 3/ 

Tf;BL;E XXI 

EMPLOYMENT, EARNINGS lLND HOURS I N  COPPER MINING 

IN THE UNITED STATES AND irlRIZONA - 1/ 
Production Workers 

Aveo Noo Ave. Weekly 
(Thousands) Earnings 

kve. Weekly 
Hours 

fiveo Earnings AggrBg~@e 
Ave. Hourly p e r Man Plan- hours 
Earnings per Year (Thousands ) 

6/ - - 7/  - 8,' 



TABU XXE (Continued) 

EMPLOYiYLENT, EARNINGS AND HOURS IN COPPEB MINING 

Period 

Source : 

IN THE UNITED STATES AND ARIZONA 1/ - 
Worker Productivity 

Copper Ore Copper in Copper Ore Copper Ore Mined Recoverable Copper 
Shipped o r  Treated (Recoverable Content) per  Man-hour Mined per Man-hour 
 howsa sand Short Tons ) ( Thousand (Tons ) (Pounds ) 

9/ - lo/ - 
Ariz - 

Research & Analysis Section,  Labor Market Information Group, Bureau of, Employment and Training, Arizona 
Dept. of Economic Securi ty;  "Employment and Earningsf1, U. S. Dept. of Labor; "Minerals Yearbook - Metals, 
Minerale, and Fuelsff ,  IT, S o  Bureau of Mines* 



TABU X X I  (Continued) 

EMPLOYM3NT, EARNINGS AND HOURS IN COPPEZ? MINING 

IN THE UNITED STATES AND ARIZONA - 1/ 
1/ S t a t i s t i c s  do not r e f l e c t  workers i n  copper smelting, re f in ing  and rod fabr ica t ion  (see  Table XX f a r  - 

canparison). 
2 /  These f igures  are est imates made by the  Az. Dept. of Economic Security, in cooperation with the U. S. - 

Bureau of Labor Sta t is t ics ,  ahd they include a11 f u l l  and part-time wage and salary workers who were 
employed i n  copper mining i n  any par t  of the pay periods which included the 12th of each pozith of the year. 

31 Estimates made by the  U. S. Bur. of Labor Statistics, in cooperation with the 50 states, and kased upcn - 
monthly samplings similar to those i n  2/ above, adjusted periodically t o  census benchmarks, 

4/ Estimates of production (non-supervisory) workers based upon samplings as i n  2-/ above. Since 1975 f igurs s  - 
have been calculated by the  Az, Dept. of Mineral Resources dividing the annual number of t ' A l l  Emplcyees- 
Arizona" by a fac to r  of 1.26. T h i s  f a c t o r  was derived by comparing the annual number of t f A l l  Employees- 
Arizonaft with "Production Workers-Arizonart from 1970 t o  1974. 

5/ Earnings figure f o r  a p a r t i c u l a r  year is the product of "Ave. Hourly Earnings" and "Avo Weekly Hoursu for - 
that year . 

6/ Gross p a y r o l l  aggregates, exclusive of i r r e g u l a r  bonuses and other pay n ~ t  earned in a sample pag pe r iod ,  - 
are divided by gross  man-hour aggregates of production and related workers for the pe r iod  i n  order to 
determine average hour ly  earnings, 

7 /  "Ave, Weekly Earnings" times 52 weeks. - 
8/ Number of production workers times "Ave. Weekly Hours" times 52 weeks. 
9 /  Copper ore  mined and shipped o r  treated by concentration, $&e lk ing  Br lea&Pa~. 
1 Recoverable copper frcjrn copper o r e  (see 91) and from copper p r ec ip i t a t e s  produced from dump and in-place 

leaching. P r i o r  to 1968 copper from preF ip i t a tes  was not  included in this table or similar Dept, 
tables.  The recoverable-copper f igure  d i d ,  however, i nc lude  an equivalent coppar value cf byproCuct gold 
and s i l v e r ;  s ince  1968 no copper equivalents of any metal have been inc luded .  - 



TABIB XXII 
PROVEN CQPPER RESERVES IN ARIZZI:A l-/ 

MAJOR NI LLIONS AVERAGE 
COMPAIVY DEPOSIT MINERAL TYPE OF TONS 6U CONTElW (%) REMARKS 

A N N X  MINING COO :idulfide 329 0-67 With O003% Mo; 
cutoff  @ 0e2% Cu 

IEelve t ia  

I I 

Oxide 57 LolO 
t I 28 0-49 

Sul f ide  320 0 ~ 6 4  

Oxide 20 0055 

Peach Elg in  Mixed 23 0075 

Mission Sul f ide  104 0 455 oe73 

Sacaton (OP) t? 21,140 0-70 
Sacaton East (UG) I I 14 -898 1-25 
San Xavier I T  166 ., 902 0 ~ 3 - 2  

I I Oxide 1 050 ~ 4 8  
S i l v e r  Bell Sulf ide  2 6 ~ 1 5 9  0,66 

Pub, 1973; "outside 
current  mine p3anst1; 
cutoff 62 0 ~ 4 %  Su 
cutoff @ 0 0 6  cu 
Pub, 1973; cu to f f  
@ 0 ~ 4 %  Cu 
Pub, 1973; cutoff  
@ 0-376 cu 
Pub, 1973; acid 
soluble Cu; cu t c f f  
@ 0.3% a c i d  soluble %u 
Pubo 1973; cu to f f  
@ 0 ~ 4 %  Cu 
Excludes contributicn 
of 31,5M tons t o  
Eisenhower Mining Co, 

t t  Oxide 

AZTEC MINING GORP, Aztec Oxide 2 1-00 Cinpublished es t , 
BS & K MINING COO Atlas Mixed 
CASA GRAMDE COPPER COO Casa Grande Plixed 350 1,OO 



TABU Z T L  (Continued) 
PROVEN COPPE2 FSSERVES IN ARIZOti.4 1/ - 

MAJOR MILLIONS kVER4GE 
COGAN$ DEPOSIT MINERAL TYPE OF TOW GU CONTENT (%) REMaRKS 

CITIES SERVICE COO Cactus Oxide 20 Qe70 Unpublished est. 
Copper Cit ies t t  0-50 PU~, 1976 
M i a m i  II 

M i a m i  E a s t  Mixed (? )  55 1095 Pub0 1973 
Old Dominion Sulf ide  
Pinto Valley 1 1  350 0 ~ 4 4  Pubo 1972 "recoverable 

cuts 
Red H i l l  Mixed 

CRANE CO- 
CONTINENTAL OIL COO 
CYPRUS MINXS CORP, 

CYPRUS PIMA MINING GO, 
EL PAS0 CO, 

Dragoon ~ i . G d  
Poston Butte Mixed 500 O , ~ O  Pubo 1972 ~~~~ Sulfide 290 0-49 

I? Oxide 21 0035 Acid s o l u b l e  Cu 
I I ?I 95 O022 Stockpile; acid soluble3 

Cu af ter  p r i o r  leacklAqg 
Bruce S u l f i d e  0,1276 3073 Pub. 1976 ; with 12 8% 
1-10 Mixed 100 0052 Unpublished est,;with 

0 -02% Mo 
Johnson Oxide 9-9  0 ~ 5 0  Acid so lub le  Cu 
Johnson Mixed 10 0,60 Pub, 1974 
Pima p 0,48 
Emerald Isle Oxide 105 0 ~ 4 0  Pubo 1977; 3Mt @o019'o 

EISENHOWER MINING COO Palo Verde 
( ~namax ) Sulf ide  125 oP61 
Palc; Verde 
(AsARCO) Sul f ide  3105 0-70 

Santa Cruz Su l f ide  - 



TABLT XXII (Coritinued) 
PROVEN CO&dH HESERVES I N  ARIZONA L/ - 

MAJOR MILLIONS AVEXUGE 
COMPANY DEPOSIT MINERAL ..- TYPE OF TONS CU CONTENT (%) REMfJIRS 
HECLA MINING COO Lakeshore Sulf ide  (dissrn) 241 0~70 fib, 1969 

1 I ?! itactit-) , 256  7 L O U ~  LC I I 

1 1  Oxide 207 007X I I  

INSPIRATION CONE OLIDATED 
COPPER COO Christmas Su l f ide  33 0 413 00905 Pub, 1977; "recover- 

able Cut! 
1 1  Oxide 

I n s p i r a t i o n  
Mixed 180 136 0,482 11 Area Mines f f 

Ox Hide Oxide 31,328 0,147 1 9  11 

1 9  79 0 362 0,180 r v 11 Sanchez 
KWNECOTT COPPEB COW, C h i l i t o  Su l f ide  

Ray Mixed 650 0 ~ 8 0  Reported 1977 
Saf f o rd  f I  2,000 0~41 I  I 

Safford Ext ,  9 t 

KERR-MCGEE CORP, Red Mountain Su l f ide  0-71 Pub 1970 ; 100Mt7 possible 
KEYSTONE MINERALS INC Korn - Kob Oxide - 0~50 fib0 3-973 
MCADSTER FUEL COO Zonia Oxide 1 0053 Unpublished e s t ,  
MULTIPLE OWNERS h Bi~bee-North 0, 0 I f  - 
WMOHT MTNING CORY, Copper Creek S u l f i d e  

Kalamazoo 11 

Magma t f 928 4,80 Reported 1978 
San Manuel t t 

474 0.68 
1 1  Mixed 130 007 Pubd 

Vekol H i l l s  S u l f i d e  105 c056 Pub, 1978; minable by 
open pit; w i t h  0.014% 

- ,<- - ,- 
- p!,:I: L L  oxide CLI 



T2iBI.E XXII (~ontinued) 
PROVEN COPPE2 RESERVES IN kRIZONfi 2.J 

C 024PflNY DEPCE ---A TT MIfiEEAL TYPE OF TONS CU COEmNT ($1 REJQlRKS 
NAVAHO TRIBE ( ? White Mesa Oxid6 2 0075 Pub0 1955 
OCCIDENTAL PETEIOmUM CO Van Dyke Oxide 100 0.50 Pubo 1977 
OWCm RIDGE MINING Oracle Ridge  Mixed ( ? )  11 2 025 Reported 1977; with 
PARTNERS 0 .p~  iig/t0n(~ub.l975) 
PENNZOIL COO 

(Duval Gorp. ) Esperanza Sulf ide  21.850 0,42 With q. 022% Mo 
t1 Oxide 

Mineral Park Sul f ide  49 *541 0-30 With 0~036% Mo 
1 1 .  Oxide 

Sierrita Sulf ide  459.842 0,32 With 0.033% Mo 
m L P S  DQDGE CORF, Copper Basin Sul f ide  175 0.55 Pub, 1973: minable by 

open p i t ;  with 0.025 Mo 
Copper Queen Mixed 
Dos Pabres Sulfide 400 

- Lavender f i  

Me tcalf 11 

Morenci I t  

New Cornelia I I 

PRODUCE% MINEWLS CORP 

United Verde I t  

+ I  Oxide 

San Juan Oxide 20 0 ,50 Unpublished e s t  

RATUTCHmS EXPLORATION & 
DEVELOPME2Q COO Bluebi rd  Oxide 75 0 ,52 Pub, 1971 

Old Reliable ? ?  4 0 ~ 7 4  f 1 



Tr33I.X XXII (continued) 
PROVEN COPPER RESERVES I N  ARIZONPi - 1/ 

Mii  JOR MILLIONS AVERAGE 
COWANY DEPOSIT MLNER9L TYPE OF TONS CU CONTENT (%) REMARKS - -  - -- 

V, B, SMITH ESTATE w Dyncicli t e Sulfide 
STANDARD METALS CORP, Ant1 er S~I- 5.1 With Zn values 
STRONG & HARRIS Strong & Harris Mixed 60 0 ~ 6 0  Unpublished est,; 

-- with 0.70% Zn 
SUPERIOR OIL Pine Flats S u l f i d e  12 0 3 0  Unpublished est ,  
UNDETERMINED Mineral Hill Mixed 
UNION OIL Turquoise - Oxide _ - I =  10 0~50 -- fibo 1970 
UNITED STATES 

GOVERNMEfJT Pcrk Hill - Mixed ( ? I  30 0 ~ 4 5  Unpublished est  , 
UNITED STATES 

GOVERNMENT i J J D  U o  S 
GORP, ~ p e x e ( ? )  

Source:  Company Annual Reports, Form 10-K1s, and Prospectus; Professional Publications. 

1/ Reserves are  given with a grade of  average t o t a l  copper content as cf December 31, 1977, unless s t a t e d  - 
otherwise under  "Remarkst'. As used i n  t h i s  table, reserves generally mean thcse estimated quantities of  
ore which under presently and reasonably f o r e s e e n  techniccl and economic condi t ions  may be prof i t ab ly  
mined and s o l d  or processed for the extraction of their constituent values. 



;k COPPER RESERVES OF ARIZONA 

ANAMAX MINING CO. ZNSPIRATI ON CONSOLIDATED 
1. ' I ' w i n B u t t e s  COPPER CO. 
2. Helvetia 30. Christmais 
3. Peach E l g i n  31, l n s p i r a  t i o n  Area 

Mines 
ASARCO TNC. 3 2 .  Ox H i d e  

4. M j s s i o n  33, S a n c h e z  
5 ,  S a c a t o n  

PPlELPS DODGE c o n t .  - - - - - - - 

59. New Cornel ia  
60. U n i t e d  Verde 

PRODUCEIS MINERALS CORP. 
6 1 .  S a n  J u a n  

RANCHERS EXPLORATI ON & 
DEVELOPMENT CO. 

62. Bluebird 
63. Old Reliable 

6 .  S a c a t o n  East KENNECOTT COPPER CORP. 
7 .  S a n  Xavier 3 4 .  C h i l i t o  
8. Silver Bell 35. Ray 

3 6 .  Safford 
AZTEC MINING CO. 3 7 .  S a f f s r d  Extension 

9 .  Aztec (Mame) 
V. B. SMITH ESTATE 

6 4 .  D y n a m i t e  

KERB-MCGEE COW, 
38. Red M o u n t a i n  BS & K MINING 60. STANDARD METALS CORP. 

6 5 .  A n t l e r  18, A t l a s  
KEYSTONE MINEIRALS INC. 

WSA GWWDE COPPER CO. 3 9 .  Korn Kob STRONG & H A M I  S 
6 6 .  S t r o n g  & H a r r i s  

McALISTER FUEL CO. 
40. Z o n i a  C I T I E S  SERVICE CO. SUPERIOR OIL 

1 2 .  C a c t u s  6 7 ,  P i n e  F l a t s  

13. Copper C i t i e s  MULTIPLE OWNERS 
14.  Miami  41. B i s b e e  N o r t h  UNDETERMINED 

6 8 .  M i n e r a l  H i l l  15. M i a m i  East 
1 6 .  O l d  D o m i n i o n  NEWMONT MINING CORP. 
1 7 ,  P i n t o  V a l l e y  4 2 .  Copper Creek UNION OIL 

4 9 .  T u r q u o i s e  18. Red H i l l  4 3 ,  ~ a i a m a z o o  
44. Magma ( S u p e r i o r )  
4 5 .  S a n  M a n u e l  
4 6 .  V e k o l  M i l l s  

CRANE CO. 
19. D r a g o o n  

UNITED STATES 
rnVERNMENT 

CONTINENTAL OIL CO. NAVAJO TRIBE ( ? )  
2 0 .  P o s t o n  B u t t e  4 7 .  White M e s a  UNITED STATES 

GOVERNMENT & U, S. 
CYPRUS MINES CORP. OCCIDENTAL PETROLEUM CO. 

2 1 .  B a g d a d  4 8 .  Van Dyke  
METALS OORP. 

7 1 *  A p e x  
2 2 .  Bruce 
2 3 .  1-10 
2 4 .  J o h n s o n  

ORACLE RIDGE MINING 
PARTNERS 

4 9 .  O r a c l e  R i d g e  
CYPRUS PIMA MINING CO. 

2 5 .  Pima PENNZOIL CO. 
(DUVAL COW. ) 

50. E s p e r a n z a  
5 1 .  M i n e r a l  P a r k  
5 2 .  S i e r r i t a  

EL PAS0 CO. 
2 6 .  E m e r a l d  I s l e  

EISENHOWER MINING CO. 
2 7 .  P a l o  V e r d e  ; 'iOwnership d a t a  i s  b a s e d  

on b e s t  s o u r c e  a v a i l a b l e  
t o  t h e  D e p a r t m e n t  a n d  i s  
s u b j e c t  t o  r e v i s i o n  o r  
c h a n g e .  

PHELPS DODGE CORP. 
5 3 .  C o p p e r  B a s i n  
5 4 .  C o p p e r  Q u e e n  
5 5 .  Dos P o b r e s  
5 4 .  L a v e n d e r  
5 7 .  M e t c a l f  
5 8 .  M o r e n c i  

FREEPORT MINERALS CO. 
2 8 .  S a n t a  C r u z  

HEC=LA M I N I N G  CO. 
2 9 .  L a k e s h o r e  



ARIZONA DEPARTMENT OF MINERAL RESOURCES 

The Department was created to aid i n  the promotion, development, and 
conservation of the mineral resources of the State .  Particular ern- 
phasis i s  placed on providing prospectors and small miners w i t h  semi - 
technical assistance and economic information, 

The general goal of the Department i s  developed by working w i t h  the 
fo l l  owing objectives: 

,- Provide technical assistance to  prospectors and operators of 
small mines, 

- Disseminate comprehensive mining and mineral information to 
the ci t izens and government o f f i c i a l s  of Arizona counties. 

- Study conditions regarding small mine ac t iv i ty  and seek 
sol utions to  problems. 

- Serve as the S t a t e ' s  public bureau of mining and mineral 
information. 

- Maintain and expand the Department's mine f i l e  l ibrary.  

- Provide educational services in the f i e l d  of mineral 
resources and m i n i n g .  

- Analyze proposed Federal and State  administrative actions. 

- Develop interagency cooperation between the Department and 
other local State  and Federal off ices .  

- Gather a l l  information available on mineral occurrences, 
prospects, par t ia l  l y  developed properties and known mines in 
the State  in order to  promote further  exploration. 

- Provide pub1 ica t i  ons i n  the form of mineral reports ,  annual 
d i rec tor ies ,  technical reports,  annual mineral industry 
surveys, information c i rculars ,  and media a r t i c l e s .  




